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BIONETICS 5516 Nicholison Lane, Kensington, Maryland 20795 301 881-5600

December 10, 1974

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Project #2446
Dear Mr. Appleby:

Litton Bionetics, Inc., is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies" for compound FDA 71-53,
Powdered Agar. ' '

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay, Cytogenetic Studies and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

Upon completion of the toxicology work an evaluation was made of our results
to those appearing in the literature. In cases where our values were lower,
the toxicology was repeated. In some instances either the Host-Mediated
Assay, Dominant Lethal Assay, and/or Cytogenetic Studies were also repeated
at one or more levels to fulfill the requirements of the contract. In some
cases, the acute and/or subacute assays were involved.

If there are any questions concerning this report, or, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely,

LITTON BIONETICS, INC.

“Can

Robert J. Weir, Ph.D. ~
Vice President

RJW:11s
Enclosures (8)
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I. REPORT

A. Introduction

Litton Bionetics, Inc. (LBI).has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Admin- -
istration under Contract 71-268. LBI's investigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -- pestiéides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the
action of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae). Since the mutation frequencies are well established for the
indicator organism, any deviation due to the action of the test compound is
readily detectable. As some compounds are mutagenic in bacteria and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability fo detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain
access to the peritoneal cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay provides a clear insight into

- host-mediation of mutagenicity.

Cytogenetics provides a valuable tool for the direct observation

of chromosomal damage in somatic cells. Alteration of the chromosome number

and/or form in somatic cells may be an index of mutation. These studies utilized

examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational

[B BIONETICS | 9
Litton :




changes occur, the types of damage expected due to the action of chemicals

are structural rearrangements, bréaks and other forms of damage to the

chromosomal complement of the cells exposed. .
| For the in vitro cytogenetic studies, we have a more rap;d

and inexpensive means of détermining chromosomal damage. This is accom-

plished by observing cells in anaphase. As the chromatids separate and

move along the spindle, aberrations may occur. Chromatids which do not

migrate to the daughter cells may lead to uneven distribution of parts or |

of entire chromatids (mitotic nondysjunction). These give rise to “si&é

arm" bridges which have been interpreted as point stickiness or localized

failures of chromosome duplication point errors. These aberrations (bridges,

pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely

sensitive indicators of genetic damage.

The Dominant Lethal Test is an accurate and sensitive measure
of the amount .and type of fetal wastage which may occur following administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males results in alterations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the
productionlof non-viable zygotes, early and late fetal deaths, abortions and
congenital malformations. In addition, aberrations could lead to sterility
or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.

"~ B.  Objective .
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogenetic Studies

[E‘ BIONETICS = | : 2
Litton : _
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and the Dominant Lethal Assay, both in vivo and in vitro tests

are employed

with the cytogenetic and microbial test systems. These tests and their de-

scriptions are referenced in the Appendices A through F.

C. Compound
1. Test Material

Compound FDA 71-53, Powdered Agar (Geldium), as supplied

by the Food and Drug Administration.

2. Dosages

The animals employed, the determination of the dosage

levels and the route of administration are contained in the technical dis-

cussion.

The dosage levels

as follows for the Cytogenetic Studies

Low Level

Intermediate Level

LDs

Negative Control
Positive Control (TEM*)

The dosage levels

as follows for the Host-Mediated Assay

Low Level

Intermediate Level

LDg

Negative Control

Positive Control (EMS**)
(DMN***)

*  Triethylene Melamine
** Ethyl Methane Sulfonate
*** Dimethyl Nitrosamine

employed for compound FDA 71-53 are

in vivo in rats.

— ——p——

Test + Test II+
7.15 mg/kg = eeeeeo
71.5 mg/kg = —ce--es
715.0 mg/kg 5000.0 mg/kg
Saline Saline
0.3 mg/kg 0.3 mg/kg

employed for compound FDA 71-53 are

in vivo in mice.

|

Test I* Test 11t
7.15 mg/kg = eemoeee
71.5 mg/kg = eemeeeo
715.00 mg/kg 5000.0 mg/kg
Saline Saline
350 mg/kg 350 mg/kg
100 mg/kg 100  mg/kg

+ These two tests were performed at different time intervals.

| EB BIONETICS
Litton
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The dosage levels employed for compound FDA 71-53 are

as follows for the Dominant Lethal Assay in vivo in rats.

Test I* Test 11t
Low Level : 7.15 mg/kg  —cmeee- * :
Intermediate Level 71.5 mg/kg = —meeca-
LDs 715.0 mg/kg 5000.0 mg/kg
Negative Control Saline Saline
Positive Control (TEM*) 0.3 mg/kg 0.3 mg/kg

The in vitro Cytogenetic Studies were performed employ-

ing three logarithmic dose levels.

Low Level 10.0 mcg/m]
Medium Level 100.0 mcg/ml
High Level 1000.0 mcg/m1
Negative Contro) Saline

Positive Control (TEM*) 0.1 mcg/ml

The discussion of this test is contained in the technical

discussion.
D. Methods

The protocols employed are explained in Appendices C and D.
E. Summary
1. Host-Mediated Assay
This compound is non-mutagenic at the dose levels used

when tested against Salmonella TA-1530 and G-46 and Saccharomyces D3 in both

the in vivo and in vitro systems.
2. Cytogenetics
a. In vivo
The compound produced no detectable significant
aberration of the bone marrow metaphase chromosomes of rats when administered

orally at the dosage levels employed in this study.

*Triethylene Melamine
+These two tests were performed at different time intervals.

| I.-.B BIONETICS
Litton
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b. 1 9itro

The compound produced no significant aberration
in the anaphase chromosomes of human tissue culture cells when tested’at thg
dosage levels employed in this study.

3. Dominant Lethal
This compound was considered to be non-mutagenic in this
assay system when used at the dosage levels employed in this study in rats.

F. Results and Discussion

1. Toxicity Data - Test I
a. In vivo .

Compound FDA 71-53 was suspended in 0.85% saline

© and administered to ten male rats by intubation. The average weight of the

~animals was 250 grams and each received a dose of 5000 mg/kg. 'All animals

were found dead within 24 hours. Necropsy indicated that the stomach was
distended and the intestine contained é-white frothy material.

Dose léve1s of 50, 100, 500; 1000, 2000 and 3000
mg/kg were selected to détermine an acute LDSO' The toxicity data is presented
on the LD50 reporting form using the Litchfield-Wilcoxson method.

The L050 was determined as 1600 mg/kg. The LD5
dose level was derived from the probit line. ’Thevdose levels used were LD5 -
715 mg/kg, intermediate -‘71.5 mg/kg and low - 7.15 mg/kg. The data on the
dose levels, numbers of animals and necfopsy findings are presented in the
toxicity data sheets. |

b. In vitro
The compound was suspended in 0.85% saline at the

concentrations listed above. It was introduced into tubes contafning WI-38 cells

in.a logarithmic phase of growth. The cells were observed for cytopathic effect

EB BIONETICS |
Litton
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(CPE) and the presence of mitosis at 24 and 48 hours.

No. of Conc.

Tube No. Cells mcg/ml CPE Mitosis
1 5X10° 10,000 + _
2 " 10.000 + -
3 . .5,000 + -
4 " 5,000 + -
5 " 1,000 - +
6 " 1,000 - +-
7 u 500 - +
8 " 500 - +
9 " 100 - 4
10 . 00 - +

Since an inhibition of mitosis was'obsérved, a

closer range of concentrations was employed as follows.

1 5X10° 5,000 + -
2 " 5,000 -
3 " 4,000 + -
4 u 4,000 + -
5 " 3,000 + v
6 " 3,000 + + -
7 " 2,000 - +.
8 u _ 2.006 - +
9 u 1,000 - +
10 “ 1,000 - +

The 1000 mcg/m1 concentration was used as the high

level, 100 mcg/ml as the intermediate level and 10 mcg/m] as thé low Tevel.

[B BIONETICS
Litton
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TOXICITY DATA
COMPOUND FDA 71-53

Solvent: 0.85% saline »
Dosage Form: Suspension

Animals: Male rats with an average body weight of 250 grams. A1l
: animals were observed for 10 days.

Range Finding:

Dose # Dead S
mg/kg # Animals _ Day of Death and Necropsy
5000 10/10 Day 1: Distended stomach;
, 4 frothy material in

LDgy: .
50 0/5 _ None
100 0/5 None
500 0/5 . None 7

1000 1/5 . Day 2: Distended stomach;
. , frothy material in
2000 3/5 | Day 1: Distended stomach;
S frothy material in
3000 5/5 - Day 1: Distended stomach;

forthy material in

[B BIONETICS
Litton
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intestine.
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LDSO REPORYTING PORM USING LITCUFIELI-WILCONON IEISIEN o1

DOSE EFFECT CUXRVE FOR

Compound FDA 71-53 Powdered Agar

LDsgo =
'fLDso

Attached shcould be & Plot

(1520)/(1.41)

LD5o znd 16/20 Confifence:

1078

P§}078 € LD
N

50 = 21 43?

i CS5SERVED ZXPZCTZED OLE=uze CC.'-Z'.".'-'.‘.":;.'_:
DOS®E PROPORTION H PERICENT PERTCITID ! FZRECTO To (chiy <
500 | o/5 0 =l 0 l
1000 1/5 j 20 ! 14 ; |
2000 3/5 § 60 | 72 : :
) ] ' :
3000 © % 5/5 ! 100 : 94 : ;
i t % : i
' : ! |
-4 i H
| ! i ?
Total animals = 20 Total =
Number Doses, XK = 4 (cri)2 = -835
Animals/Doce = . 5 ‘ Decrees of Freedon, n=x-2= 2
(CHI)2 for n of k-2 = 5,99 since .835 ;¢ lees <nen 5.99 .
Taereiore éata not significantly
heterogencous
LD84 &= 2400 .
LDg, = 1600
£LDg5o = S_2.77 .= 1.478 2.77'= _1.48 2.77 = __ (1.48)°55. 4 g
Y N YN! Y 10
LDgo x feDg, = (1520)(1.41) = 2143

V4

the dose-effect curve on
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2. Host-Mediated Assay -~ Test I -
Compound FDA 71-53 caused no significant increases in

mutant or recombinant frequencies at the dose levels used when tested.against

Salmonella TA-1530 and G~46 and Saccharomyces D3, respectively in both the

in vivo and in vitro systems.

[B BIONETICS
Litton
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EVALUATION SHEET

T
Compound: ppp 71.53 Powerded Agar
{3‘ In Vivo
Possible : »
E}“ Indicator Strain In Vitro Low Recoveries Controls Other Comments:

' TA-1530 os. NC NC '
>3 P PC ok 1, A1l doses negative
Q‘ 12/20/72 Acutes 2& PC ok
E— 5/7/73 S=acutes ’S\l}:NC ' SANC oK

SAl
g‘. | SAH
g" C G-b6 |
e NC NC oK 1. Alldoses negative

v Acutes PO3- pC
a‘ | | AL  PC oK
, . AI -4

12/8/72 S=acutes AH SANC oK
? SANC
Egt , SAL - SAPC LOW

' SAI
; SAH
i

: ;
T s

NC NC OK 1. A1l doses negative
g ' pos. PC
. 12/6/72 Al AL pC OK
x ' AH SANE~
T |
' SAL
SAI
[}" SAH

:
[3- Summary :

This compound exhibited no genetic activity either in vitro or in HMA
E—- tests against any of the tester organisms, Data should be acceptable,

Dl Bt
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a. HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-53
POWDERED AGAR
TEST I
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AUST  MEDIATED  ASSAY
Summary  SnEET
COMPOUNDY FDA T1=53
T T SALMONCLLA
falpsd =40
M. ME 17 0f C MiaF
(A LUE=H) . (X LUE=~3)
ACUTE
NC 092 K
pC | 174 34042 19432
AL el Le35 TTend
Al 4 l.eg e51
Los 1.24 2,33 .63
SUBACUTE
NG - 91 ol
SL 1,34 lo41 lo23
s 1105 iLe] iso
SLDS LeS8 La7l 3
PC 16.47  18.10 8.96
In VIT=RQ l.‘%l‘:‘iéu G=40 -
T ST % CONC
TCPD - - 10.0
NC - - -
PC + + 0.5

* Positive

e 14

L4
»»m*-’

H
B ,j

A SURVIV..
100.0
100.0

50.2

e ra———y e

'~

SACCAAKOMYCES 0=3

MrF

fp MRT/MRC
(kX lue=s)

2e2: |
4e50 "1.93
4.45 Zei3
3444 1,56
2e2l

1,32 0 d2
4q2y 1evU
34106 le43

sOA
5

4 .
347 g

LR o
o
{v
’)

control performed by acute method done with subacute studies.
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-53

ANIMAL
NUMBER

PN DT OGN

NOe. OF ANIMALS EQUALS

A

 RAW CFU X
10E7/06ML

4290
58460
7190

68420

66 ¢ 20
63440
65400
68400

8

NO, OF CONTAMINATED EQUALS

NO OUTLIERS

MEAN
RANGE
MAX.
MIN

DOSE LEVEL! NEGATIVE CONTROL = SALINE
TREATMENT: IN VIVO, ORAL, ACUTE

8

TOTAL CFU X

10E8/1+0ML
/

T¢15

9,77
11.98
11437
11.03
1057
10.83
11,33

2

COL,. B
(X 10E8)
10450
4483
11.98
715

.
»

ORGANISi4S SALMONELLA TA1530

DATE STARTED: DECEMBER 20, 1972

\ .
- TOTAL NO.
MUTANTS X

10E0/1.0ML -

7400
600
6.00
4400
300
800
4.00
4.00

CoL. €
(X 10E0)
5,25
5,00
8.00
3,00

D
MUTATION
FRE (C/B)
X 1oE=8

.98
.61
«50
¢35
27
«76
o37
35

CoLs D
(X 10E=-8)
52

71
.98
27,



HOST MEDIATED ASSAY REPORT SHEZT

COMPOUND: FDA 71=53 ORGANISMS SALMONELLA TA1520
DOSE LEVEL: POSITIVE CONTROL = DMN = 100 MG/KG

TREATMENTS IN VIVOr» ORAL, ACUTE DATE STARTED: DECEMBER 20¢ 1972
A B Cc D
, . - TOTAL nO. MUTATION
ANIMAL. RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/0+6ML 10E87/1.0ML 10EG/1.0ML X 1gg=-8
/
1 31,90 5632 140,00 26433
2 €070 10.12 115,00 1137
3. 63.00 1050 182,00 1733
4 41.90 6498 134.00 19.19
5 40,20 670 114,00 17,01
6 bl.20 687 200,20 2913
7 44,30 738 108,00 14463
8 62.50 10.42 100,00 9,60
9

51490 8465 143,00 16453

NO. OF ANIMALS EQUALS 9
NO. OF CONTAMINATED EQUALS 1

Iy
-
T
i
iy
I
Iy
is
it

coL. B CoL. € CoL. D

| (X 10E8) (X 10E0) (X 10E=8)
MEAN 8410 137,33 17.90
RANGE, 5.18 100,00 19.53
MAX 10450 200,00 29,13
MIN 5,32 100,00 9460

i NO OUTLIERS
STOP

= =

17




{{' HOST MEDIATED ASSAY REPORT SHEET
g* COMPOUND: FDA 71~53 ORGANIS! S SALMONELLA TA1530
| |
DOSE LEVEL: LOW = 7,15 MG/KG
{z- TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: DECEMBER 20, 1972
ie A B c 0
. | | TOTAL 11O MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
?* NUMBER 10E7/046ML  10E8/1.0ML  10ED/1.0ML X 10E-8
h 1 69450 11,58 5,00 43
I 2 6220 10.37 10.00 +96
;! 3 70,00 11.67 2.00 17
’ 4 lI'OQOO 667 4000, +60
o 5 36420 6403 4,00 66
is 6 71.90 11.98 4400 ¢33
ol 7 31440 523 10,00 1s91 %
8 61420 10420 5400 W49 |

NO. OF ANIMALS EQUALS 8
NO. OF CONTAMINATED EQUALS 1

,{F- - TOTAL CFU OUT OF RANGE EQUALS 1
COLs B coL, € CoLe D
(X 10E8) (X 10E0) (X 10E=8)
{E‘ MEAN 9,22 5.50 «70
g RANGE 6475 8.00 1e74
MAX 11.98 10,00 1.91
[I" MIN 523 2,00 017
{;. : | * SUMMARY WITH OUTLIERS REMOVED
cOL. B coL, C CoL. D,
(X 10E8) {X 10E0) (X 10E=8)
{}‘ ' MEAN 9479 4,86 52
‘ RANG,E, 595 8000‘ 79
| MAX 1198 10.00 +96
r MIN 6403 2.00 17,
USTOP | | | |

[?5 18
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-53 ORGANIS:¢ SALMONELLA TA1530

TREATMENTS IN VIVO» ORAL, ACUTE DATE STARTED: DECEMBER 20s 1972
A B C , D
' TOTAL 0. MUTATION

ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/06ML 10E8/1.0ML 10E0/1.,0ML X 1lgE=8

1 51.20 8453 4.00 47

2 57.90 9.65 S.00 93

3 67,00 o 11.17 - 10.00 30

4 31.50 525 700 1633

5 34460 5.77 7400 1.21

6 71440 11.90 3¢00 25

7 3140 523 10.00 1.91 *

8 58.60 .77 8.00 82

NO, OF ANIMALS EQUALS 8
NOeo OF CONTAMINATED EQUALS 1
TOTAL CFU OUT OF RANGE EQUALS 1

CoLe B coL, € CoLe D
(X 10E8) (X 10E0) (X 10E-=8)
MEAN 8ol 7.25 +98
RANGE He67 7.00_ 1.66
MAX 11,90 10,00 1.91
MIN 5023 3400 25

* SUMMARY WITH OUTLIERS REMOVED

COL. B CoL, C CoL. D
(X 10E8) (X 1CED) (X 10E~8)
MEAN 8086 6486 85
RANGE 6465 7.00 1408
MAX 11.90 10.00 1433
MIN 5.25 3,00 25

19
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71=53
DOSE LEVEL: LDS = 715 MG/KG
TREATMENT? IN VIVOr ORAL, ACUTE

A B

ANIMAL RAW CFU X  TOTAL CFU X
NUMBER 10E7/0+6ML  10E8/1.0ML

1 S4,.40 9.07

2 33.50 558

3 89,80 14,97

4 31.90 532

5 31400 S5e17
-6 72400 12.00

7 34400 5,67

8 7140 11.90

NO, OF ANIMALS EQUALS 8
NO. OF CONTAMINATED EQUALS 1
TOTAL CFU OUT OF RANGE EQUALS 1

CoL. B

(X 10E8)
MEAN 8,71
RANGE 9.80
MAX 14497
MIN 5¢17

NO OUTLIERS

»

ORGANISMI SALMONELLA TA1530

DATE STARTEDS DECEMBER 20, 1972

c D
TOTAL NO. MUTATION
MUTANTS X FRE (C/8)
10E0/1.0ML X 10E~8

12.00 1.32
9.00 1.61
9,00 060

12.00 226

10000, 1.94

7900, '5&

7400 1.24

4.00 o34

coL, C CoLe. D
(X 10£0) (X 10E=8)
875 1.24
8.00 1.92
12,00 2426
4,00 o 34

20
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HOST MEDIATED ASSAY REPURT SHEET

CONPOUNDY FDA 71-53 ORGANISH! SALHONELLA TALS3.

»

DOSE LEVEL: NEGATIVE CONTROL: = SaLIkE {SUBACUTE)

TREATMENT: IN VIVOy ORALs ACUTE DATE STARTEDS wAY Ty 1973

& B c D

o ' : TOTs:. NOe C MUTaTiON
ANIMAL AW CFU X TOTAL CFU X MUTENTS X Fr& C/B;
NUMEER 10E7/0euML.  ~10E8/1.0ML 1020/140Mi i l0z-8

69,51 11,58 5.00 o83
2#209(3‘ 7.15 4;00 .56_
35410 SebtS 700 \ 1.2
43,30 Te22 500 .69
45410 752 8400 1.06
3_902':) ) 6053 o 400 t '06;
40470 6478 13,00 1,92
43.7\) . 7.:8 te00 : e 87

b3

0~ oUW

NO. OF ANIMALS £GUALS

NO. OF CONTAMINATED Eaut - 1 | .

TOTAL CFU OUT OF RarGE £GUMLS

CoLe = ClL. C CoLe D
(x 1oga) (X" 10E0) (4 luE-3)
Te9 905'1,3 el
5073 ’ 9,00 le4s
11,5% 13,00 ‘ 1,92
5445 4400 Teh3

-n

L
- J> b
O2Z
It

A v

e

2

# SUMMARY WIT+ OUTLIERS REMOVES

COLe ® COLe C Cole D

(X 1UEs) (X 16EY) A }SEwﬁ)

RAAGE | S.73 4¢00 W76

- Iv e 1le5& ce0U 1.2¢

21
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E | HOST WEUIATED ASSAY REPUKT SHcEl

e

o COMPOUNDY FDA 71-53 URGANISHM: SALMONZLLA Talos.
e DUSE LEVEL: PUSITIVE CONTKUL = DN = 10U MG/KS (SUBACUTE) N
i

TREATMENT: I VIVOs ORALy ACUTE

QQIE SIA%I?ﬁi HMAY Ty 1973

! A 8. C v
B : TOTAL. NOs MUT T 0N
fm  ANIMAL XAW CFU X TOTAaL CFU X MUTaNTS A FRE TCris;
o NUMZER 10ET/0., oML T10E8/1.0ML 10E0/1.0Mi 5 1l0e-e
= 1 42,80 Tel3 109400 15.2¢
U 2 57400 9¢53 142400 14,35
‘ 3 3ﬁ.§\1 5.{“:’ / 12‘:.00 C2.00b
T 4 51444 Ba57 160,00 18,68
ia 5 74,60 12443 186400 i4.99
Lo e 87,00 14460 147,00 10,07
U 3ce8y Se47 102,00 13.66
85—w~- “NOs OF ANIMALS cGUALS T
’ NOs OF CONTAMINATED EGQuALS. z
s TOTALTCFU OUT OF RANGE EWUALS 1
u CoLe o CoLe C CuLe U
, (A 10En (A LOEU) (x luge-n)
i SEAN 9, 2 133457 16,47
] RANGE 9413 84,00 12,51
; MAX 14460 186400 22468
1?" MIN "5e47 102400 10.07
b
- # SUMMARY WITid OUT' IERS REMOVED
= COoLy % CoL. € COL. D
g - (X 1ogs X 10ED) (X LGE~s)
o MEAN 6,62 139,83 16450
- RANGE 697 84400 3473
C AR 12.43. 186409 18498
- MIN ST 102400 14495
FrJole /A INS A EOF R '
T HALKEACK saﬂﬁéﬁce/d\ ¢ . ) ,
| | HOGRAM CENTRY\  IINE /q\ézuag 5 /EQLL§B'~ LLNE\\\4506§§23;/
L«ﬁ._;fo\/f skio /U \weraie/ T\ ers, 001224
e | . |
L
Ll

22
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HOST “EDIATED ASSAY REPURT SHEET

COMPOUNDY FDA 71-53

OSE LEVELS LOw - T.1o MG/iE

OHGANISM!

SALMONZLLA TA153

8

)
e
§W_1

i b

P

k

TREATMENT: IN VIVOs UXaLs SUBACUTE

OATE STARTED? mAY Ty 1973

A 8 c b
: : TOTAL NOo MUTLTION

A Y MAL © RAW CFU X TOTaL CFU X

CFi TOT FL MUTANTS X FrE C/B)
NUMAER LUET/0450ML 10£8/2,0ML.  10E0/1.0ML 10E=3

e R——
hr%i
‘\

-

et

S
3

™

46410
42,810
'36.50
4Teli
36430
Ta,20
36400
37.40
33010

VO~NC U S W

MOs OF ANIMALS EZOUALS
TOTAL CFU OUT OF HnGE

A eI
X T

bt

@2

il
S

-
i TR e

NO OUTLIERS

Te68
7&1;
'ﬁtUB
7165
T belB
12,37
"Se67
6.23
5152

s

EAUALS L

COL

(X 10E%)
Te1i8
6485

12,37
‘5452

9,00
700
8.00 -
9400
11,00
12,00
10.00
"8400
Fe 00"

COL.s C

(X 10EU)

$.22
500

12.60

1400

1,17
“98
132
1.1%
1,82
37
Lo
le2b
1.63

CilLe D
(R 10E=£)
Le34

e 855

1,62

97

23
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HOST +EDIATED ASSAY REPORT SHEET

Y

CONPOUNDY FA T1=53 ORGANISM: SALMONZLLA TALS3.

(ol DOSE LEVEL: INTERMECI:TE = 71.57 MG/RG
{

TREATMENT: IN VIVOs ORiis SUBACUTE  UATE STARTEDI waf Ty 1973

A B. (o} v

B R TOThi. NOe MUT:TION

ANIMAL GAk CFU X TOTalL CFU X MUT4NTS X Fle C 8
NUMZER LUET/0enML T1GE8/10ML 106071 0mL A &

37440 6423 5400 -1
97.40 16,23 8400 e 49
T4e50 0 12e42 0 2100 1469
33.5¢ 5458 16,00 ~«87
30459 -~ 5,40 15,00 2,90
52480 » Be8G © 16400 1,82
45400 Te50 700 093

~N O U R

i]i © o NOe OF: ANIMALS ZGWUALS 7
MO, OF COHTAMINATED EQVAL: 2
TOTA4L CFU OUT OF RANGE EWUAL> 3 ‘ .

l-wm..‘

PRy

CCLe = CoL. C Cuis D

(X 10g=) (X 1OEG) (X lug-2)

COMEAN S BaB4 12457 ' 14653
RariGe: 1113 : ]_-9.00 29‘*6
i‘-i}-":.ik’ -~ . 16.2§ 21.0\) 2y -5

GIN Se0d 5,00 .9

E:i c:q

. NO OUTLIERS
TOP

o
. —«i

L. i '
| |

S
.

M
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HOST -EDIATED ASSAY REPOURT SHEET

CO4POUNDY FDA T1-53

DUSE LEVELY LES = 715,00 MG/XG

TREATMENT: IN VIVOs ORAL» SUBACUTE
A B
ANTMAL RAW CFU X IOTAL CFuU X
NUMBER  10ET/QucML  1GES/1.0ML
1 69.?0 11,62
2 54§;U ‘9002
3 63.!0 l0e52
4 7S 4i 12,57
s 12025 12,03
6 58400 tel0
7 3130 5,22
NG, Oﬁ ANIMALS ZQUALS K
MOe OF CONT&MINATEJ [NIVES 2
TOTAL CFU OUT OF mambe sovas |
CGL- .
(X IOEE)
125N 985
25GE 735
X 12,57
o ' a iIN ~5.22
NO OUILIERS

C

TOTAL NO

MUTANTS X

10E0/L oML

15400
22400
13,00
20,00
9400
12400
11.00

CaL, C
(X.;OEG)
'1415?
13.00
22100
900

4

o
MUTATiON
Fic .CrB)
s luise

2.4b
1,24
15
073
leS0
2.}@

CoL, D
(% 10E~5)
1456
1,99
2,44

75

ORGANISM: SALMONZLLA TA153.

OATE STARTEDS wAY Ty 1973
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HOST “EDIATED ASSAY REPURT SHEET

CO:POUND} FDA 71-53

DOSE LEVEL: WEGATIVE CONTOL = SALINE

TREATWENT: IN VIVOs ORALy ACUTE

A

30,40
66450
51,24
61,70
62,70
42480
91.10
71.59
75450

CE~ND U P W

- NO, OF: ANIMALS fGULLS Y

NO, OF CONTAMINATED EGQUALS

BN
Re~GE
MAR

i I N

i
)

NO OUTLIERS

B

ANTMAL RAW CFU X  TOTAL CFU X
NUMZER 10E7/0. ML 10E8/714 040

5407
11,08
"8e53
10.28
lo.45

703
15,138
11.92
13.10

1

COL
(X 10E2)
li.31
lo.l2
15,16

Seu7

COWGANISH! SALMONELLA 6=46

TACUTE)

L .

ORTE STARTEZ: NOVEMBER 29. 1972

c
TOTELL NOw
MUTLNTS X

10Z0/140ML

5400
4e00
4400
5e00
3400
6400
6400
3.00
4400

CoL. C
(X 10EDQ).
bobh
3,00
6400
3.00

o

MUT AT ION
Fk; o8B

10£-8

«99
030
o7
PR
o B0
o 8
25
.31

CoLe D
(X .10GE~8)
T e aG

e T4

099

s

26
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o HOST SEDIATED ASSAY REPURT SHEET
s | | -
Y CO:POUNDY FDA T1~53 URGANISM: SALNMON-LLA G=46
T DOSE LEVEL: POSITIVE CONTROL = DMN = 190 MG/X6 (ACUTE) '
TREATHENT: IN VIVO, ORALs ACUTE DATE STARTED! NOVERBER 29: 1972
= A B C D
s - o TOTAL NOW MUT 4T3 ON
= ANIMAL KAW CFU X TOTAL CFU X  MUTANTS X Fe& C/B)
e NUMSER 10E7/0s5%L.  LO0E8/1.0ML  10£0/1.0mM0 L 10:i=8
o 1 51450 8465 119,00 13.76
3 61430 1o.22 138,00 13,51
;v.r %4 5]..04'\.‘ 8057 ;51000 ]_.7.63
L 5 44 440 7440 140,00 is,92
< 6 3la7v Se28 ‘111,00 2la0l
7 35459 5492 130,00 21497
T 8 51,20 1020 102400 10400
b 9 79,.7¢ i3.28 148,00 11,14
10 40,80 8480 106400 15,59
ifﬁ NO, OF ANIMALS E£QUALS 17
COL. 3 coL. C CGLe D
& (X.10E5) (X LOED) ( 10E~£)
L HEAN B.64 12443 15.32
RA?‘J@E 8009 5:3.90 ]:?s?:f:
r{' MART 13,23 151,00 21497
b vIN 5,23 96409 9469

JUREASS

NO OUTLIERS
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COMPOUNDT

..a.l n,,m_l it T'MWL]

R
,.\«,,a,._'
v
.
i

HUST +EULATED ASSAY

Foa Ti=23

COSE LEVEL: LUw = Teid MO/RE

TREATMENTE IN VIVU» UALy ACUTE
A 8

foAL CFu X
lu;&/l UML

-~ -

ANTIMAL
NUMBER

1 Bletio 134063
2 4lecu “beof
3 37,00 6ot
g 4leav 6494
5 1Ue2U 1le7y
& Caelu léele
7 bl.Su 10.?'_’)
8 GIeub is.0v
9 o2ely 13.78

10 TlesU 11e73

NO, OF ANIMALS 2dUacd  1v

CQL. o2
(X 1lozi
e RV
h:-w&i:; él?-j
mAA“ %3;99
mIN 6ecT

CULks =
(R lugg)
11 5d
D. 15
lD.UQ
05(

i"’ii.‘i\'\!
%AxGE
I lf‘X\ »
i"i_lN

© w—r

O SUMMARY WIT~

KtPURf SH”tT

OKEANL SN

vale STARTzu:

C
MUTthb X

lU;U/l UW

CUL. C
(x luhu)
D.éx)
aoUQ
2009

CCOLs €
(X 10¢0)
5,67
é.gU
8400
cevl

)

bh\LMul‘

.l

LLA a-&b

NOVERBER 295 1972

slc.

-y
L BC

LO-. o
A l&;'“
g56

Q“)U

l.lﬁ

22

‘UTLIERS RESOVED

COLe D
(A7 LoE=3) .

eDu

.51

.72

ec2

28




NO QUTLIERS

HUST ~EULAYcD ASSAY Reeuni sSHebBf

CUPOUND} Fua T1=53
DSE LEVEL: INTERMELIAIE = Tles MG/c0

TREATMENT? IN VIVOs OxAcy ACULE

=
vy

ANTMAL
NuMLER

A

vl E
~N
X eil @

.e Ty
utC

2
I -

) Pt
JC X

<

[

o

-

L)

=

Loe

Coig T
[ N

e .® .9 .
CiC
nho

I Ll AR -3

’ o~

PRI TP, T T ST A
Longtl ol & <
L J
IS
&

AF v md W e =L P =
S ER TR P NN ol S Y ¢ SN AR ol ¢
L ]

ARSS ¥ il SNt N

)
B & SR ) G o N # $ Koy

»® @ .8 .8

NO. OF ANIWALS ZuUaLS 1t

O

SO O T

.o .e e 8 e

>0
Pl PG

o~

EAN
Rﬁméﬁ
AR
MINC

3 b= =
ot ol cnl B A % Y o

UAIE S[A@Igui

¢
1UTAL. MQOe
MUTAMTS K
LUEO/T,0mMe

= O U B D
. .8 .0 .® 8 .9
CC OGO

SO I

AN Al

.....

UHGANISHI SALMUNZILLA u=46

NOVERSER 295 1972

Cdi.e D
(X71ig=0)
RS- |

1e54
Loy
o34

29



- | nOST GEOIATED ASSAY RERUKT SnEET

o

~ COmPOUND} FDA Ti=023 UrBANISME SalnUnella g-6b
P Jr TUA LT EARAST bt st
3 .

DOSE LEVEL! LDS = T3> MG/t

TREATHENT: IN ViVOs Craus ACUTE DRTE STARTED NOVERSER 295 19 2

1‘ A 8 C
. . TOTws, NUs MU1 R IR

ANIMAL <aw CFY K Tolac CEU K BUTLATS X RIS o
{r‘ NUM3ER YUET/U o o1l TuE8/1l 40l JUEU/Z L UM A 1Q==8
1 WWRGE L A TYEES 2NN bl A r
i

J

—~- .

326U 5{?5 ) o bQUU ’ ’ lele L
S5le%t Bo3T oeUl sl i
d0.cU 10403 _ 2400 '
55444 - TGe23 © 5400 235
Tlsuv 11483 & o UU Pials)
5 o b 16e44 Ge0U ¢ 95
ize1e Be00 S 1

IO 10,12 8,00 ol
12430 1z2evo Tl . 08
TleagG )

»
B A
<

- ©e00 v

| pE— X
1 |

3 b

e SRR ¢ RN IR o (NN S A IR TN ERLR AV R o
) - D
’ N a
. e .0

s - F
H <Lt
3 -

18 4

-

L

[wd

OF ANIMALS ZwyaLS.  1lu

-
R4
ge

.

bQLo v
(n la&“*)
53

o582

1e12
R

Lo

LR\ MR YR oLl 0 o

. .8 e .8 .

iU m

COLo s
(A lu;sJ

L RAMGE. @}.;:

:'.ﬁ'\;’\ L.O."f"u

nlRE R B a0

<

>

. e~

B sl Rl en Ly SN

C sumMaRY il OUTLIERS Removes T

c

COLe ©
(X 10EW) (K

C r 13

4 U0

Se 00

5000

L3

$

Y

IR e

.o .o .. e

B ALY LA 4 S |
L

DUt
<

[N ol
B e G o B U TS o

8.8 3.9 Qe

{L
i~

e AN
Rantc
Y
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ST SXT AT
G
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COHPOUNDY

HOST HEDIATED ASSAY REPORT SHEET

FD4 T1-53
DOSE LEVEL: NEGATIVE CONTROL: = SALINE
TREATMENT: IN VIVOy ORALs ACUTE
- B
ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10ET/0,. ML 10E8/10mi
1 51¢lc 5e52
2 6l.40 10,23
C 3 TUenh0 1%.??
4- 64420 10,796
5 82490 13,62
6 61410 13,52
T 8‘ QL }3.73
8 31,00 5.17
9 3!:5Q 5,;0'
NOe OF ANIMALS £QUALS
NO, OF CONTAMINATED EwUALs 1
gOL. B
(X 10£8)
MELN llodl.
RANGE. 8,63
pis K .!39.?
#IN Sel7

NO OUTLIERS

ORGANISM:

(SUZACUTE)

OATE STARTED:

C
TOTAL NQ.
MUTANTS X
10£0/1. oML

5400
6400
5400
8400
4.00
9400
600
8400
10400

COL. c
(X 10EG)
5087
6,00
10-00
4o DU

SALMONSLLA Gwsa6

o

DECE<BER 8,

MUT:

CuL. D
(x 1pg-=)
Bl

1,60
1.9

°23

1972

31
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HOST »EDIATED ASSAY REPURT SHEET

COMPOUNDY FDA T1=53

ORGANISM: SALMONELLA G=46

- -

DOSE' LEVEL: POSITIVE CONTROL: = DMN = 100 MG/X& (SUBKCUTE)

TREATMENT: IN VIVOs ORALs ACUTE

A 8
- ANIMAL RAW CFU X  TOTaL CFU X
NUMZER A0ET/0.0ML T10EB/L,uML
1 74420 1237
2 92.8% - 15,47
'3 64,00 10,57
4 6510 1ue85
5 102,20 17.03
6 181.00 30617
7 103,30 17,22
8 93440 15.57
9 '?4020 ;2037
NOe OF ANIMALS ZGU3LS ¥
NOe OF CONTAMINATED EQUA.S 1
Cole =
(X 108e)
MEAN 15,74
RANGE 19650
MAXT T 30417
“IN 10.07

UATE STARTED: DECENSER &

c
TOTaL NOo
MUTANTS X
1020/1, om0

106400
134,00
98,400
145,00
150,00
154,00
112,00
153.00
120400

CoLes C
(X. 1020)
131,89
62400
1560400
98,00

® SUMMARY WITH OUTUIERS REMOVEG

S e e o
(X 10E8)
MEAN 16,36
RE&MNGE 19450
BAX 0el7
MIN 10,87

o goLs ©
(X 10E0)
137425
162400
160,00
198,00

1972

L
MUTATION
Fie (C/B;
 loE=s

B8enT.
8.66
919
13,36 #
EPc
6o51
1,15
9.73

CoLe D
(X JUE=~%)
8,96
8:26
13.36
5.}0

T COL. D

(X 10E~8)
"Bet4l
Se04
10,15
5410

32



{' HOST MEDIATED ASSAY REPORT SHEST
{I‘ COMPOUND: FDA 71=53 ' ORGANIS$ SALMONELLA Gei6
DOSE LEVEL: LOW = 7.15 MG/KG
Ia | |
3 TREATMENT: IN VIVOr ORAL, SUBACUTE DATE STARTED: DECEMBER 8¢ 1972
.}" A B c D
TOTAL NO, MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
'E' NUMBER 10E7/06ML  10E8/1s0ML  10E0/1.0ML X 10E=8
R 1 40430 672 6400 .89
2 80.70 13445 9.00 67 .
3 31,90 5¢32 9400 169
4 30490 5¢15 10.00 1.94
5 32400 5433 7400 1.31
{I‘ 6 38480 6olt7 8400 1e24
7 3700 6017 7400 1e14
8 31,00 5.17 5460 97

NO., OF ANIMALS EQUALS 8
TOTAL CFU OUT OF RANGE EGUALS 2

[zf . COL. B CoL, C CoL, D
(X 10E8) (X 10EO) (X 10E=8)

MEAN 672 7463 1,23

[35 RANGE 8430 5,00 1.27
MAX 13,45 10,00 1.94

MIN 5415 5.00 67,

Ca NO OUTLIERS
1 STOP A

E?ﬁ 33



HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71=53 ORGANISMS SALMONELLA G=46
DOSE LEVELS INTERMEDIATE = 71.5 MG/KG

TREATMENT: IN VIVO» ORAL, SUBACUTE DATE STARTED: DECEMBER 8y 1972
A B C _ D
- TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/0«6ML 10E8/1.0ML 10E0/1.0ML X 10E=8
i 60.70 10.12 8,00 79
2 38.00 633 7400 1.11
3 88450 14475 9.00 Y-3%
4 29,00 4.83 T¢00 1.45
5 72460 12.10 6400 50
6 54470 S.12 8400 «88
7 38450 6el42 12.00 1.87
8 44,20 Te37 8400 109
9

75470 12.62 19.00 ' 1.51

NO. OF ANIMALS EQUALS 9
TOTAL CFU OUT OF RANGE EQUALS 1

coL. B CoL, C CoLs D

; (X 10E8) (X 10EO) (X 10E-8)

MEAN 9,29 9,33 1.09
RANGE 9.92 13,00 1.37
MAX 14,75 19,00 1.87
MIN 4483 6.00 «50

NO OUTLIERS
STOP L
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FDA 71=53 ORGANISM: SALMONELLA G=46
DOSE LEVEL! LD5 = 715 MG/KG

i
p’*
&
is
e : , ‘
L{j TREATMENTS IN VIVOs ORAL, SUBACUTE DATE STARTED! DECEMBER 8» 1972
- v
Eg‘ A B C ‘ D
' ' TOTAL MNOe MUTATION

- ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/3)
§§ NUMBER 10E7/0.6ML 10E8/1.0ML 10EG0/1.0ML X 10E~8

1 4230 T.05 17.00 241

2 644,00 1067 15,00 1.41

3 50.20 837 14,00 1.67

4 31.20 5.20 6.00 1.15

5 48.00 8400 6400 75

6 67440 11.23 9400 ¢80

7 66440 11.07 10.00 «90

8 7510 12.52 12,00 96

9 97.00 16417 10.00 ‘ 62

i0 41.70 695 15,00 2016

i
[}T
i{?

NO. OF ANIMALS EQUALS 10

COL. B CoL. C CoL. D
(X 10E8) (X 10E0) (X 10E-8)
MEAN 9.72 11,40 1,28
RANGE. 10.97 11.00 1.79
MAX 16417 17,00 2441

| MIN 5420 6400 62
NO OUTLIERS -

-
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CRGANISN: SACCHAROMYCES D=3

DATE STARTED:

C .
TOTal

C RECG::Bi NALNTS

7140ML

1.00
3400
O

2400
1.00
Oe

2400

9400

XA

.
it
.
i |
v HUST 4EOIATED ASSAY REPORT SHEET
Y‘
b
J COPOUNDY FDA T1-53
- DOSE LEVEL: NEGATIVE CONTROL: = SALINE
(i
| TREATMENT: IN VIVO, ORALs ACUTE

I |
!.
. . a
- - ' ToTaL CFU
e ANTH#AL RAM CFU X SCREENED X
it NUMSER 10E5/1,0HL 105714 0mL
" 1 344400 o34
¢ e 815,00 e82
e 3 470400 CekT.

' 4 1010,00 1401
{I-, 5 406400 o4l
o 6 410400 o4l

T 6512400 51

gﬁ TOTal. 4e07
r o NO. OF ANIMALS EQUALS 7
b TOTAL SCREENED OUT OF RANGE £QUALS

MEAM C/MEAN B =

=
. |

MEAN
KANBE
sax”
MIN

e

NO OUTLIERS

,;,ﬁ

aTCP

2.21

COlLe =
(X 10‘“)
.bt—

67
a6l
KEL

CoLe C

- (X IOEU’
.29
5.00
3,00
Je

ClL. O
(X 10E~3)
2 4
3458
3. 6

Ve

972
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HOST +EDIATED ASSAY REPURT SHEET

CO::POUNDT FDA 71-53 ORGANISM: SACCHAROMYCES Dm3

DOSE LEVEL: POSITIVE ZONTROL = EMS = 35 MG/KG Iate .
TEEATHENT: IN VIVOs ORALy ACUTE VATE STARTED: DECEMBER 6, 372
£ B c v
TOTAL CFU TOTAL ZECOMB - CFU
ANIMAL RA¥ CFU X SCREENED X RECOx3INANTS.  SCREENED X
NUMHER 10E5/14uML 10E5/1 4 0ML: /le0ML. lug=5
1 746400 e75 38400 50454
2 674400 o 67 40400 5G4 45
3. 467400 K 134,400 - fe.8l
4 811400 81 86400 . 106004 %
5 7120_00 071 42400 55,9?’
6 500,00 o50 30,00 60,00
7 200,00 «20 11.60 55,00
8 428400 043 30400 70409
ToTaL 4e54 311,00
NO. OF: ANIMALS £QuALS S -
TOTAL 'SCREENED QUT OF RANGE EQUALS 2
HWEAN C/MEAN B = 6855
COLs CoL, € CoL. D
o (X 10E8) (X L0EQ)Y (X 13E=~5)
R4TGE 061 75400 55,10
HAX Bl - 86,00 106,04
4IN 020 11,00 59454
# SUMMARY WITiH OUT_IERS REMOVEi:
MEAN C/MEAN B =: 00437
QOLn i _COLng : . CQLQ D
' (X 10E3) (X 10E0). (X 1GE~5)
HEAN »53 32,14 61,02
RAMGE- «55 31,00 21.87
MAX o 75 42400 72481
HIN 020 11e00 - 50,54
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! m—
8
) HOST HEDIATZD ASSAY REPORT SHEET
=

DOSE LEVEL: LOW = 7,15 M&/n6

=5

TREATMENT: IN VIVOs ORAL, ACUTE VATE STARTED: DECESBER 5. 472
s |
Lt 2 8 c D
) | TOToL CFU TOTaL HECOMB . CFU
il ANIMAL RAW CFU X. SCHEENED X RECGWBININTS  SCREENED %
L NUMBER 10E5/1,0M  10£5/1,0mL /1,0ML 19zes
) 1 846400 55, 5400 5491
a 3 428,00 .43 1.00 . 2034
» 4. 917,09 52 4400 4e35
{I‘ 5 732,09 S 5 T 3.00 4ely
4 6 660,00 060 © 4400 » 6,67
7 415,00 042 4400 Ye55
(T- 8 394400 . «39 1,00 2454
o TCTAL Se03 224090
Tj“ NO. OF ANIMALS EQuaLs: £
N TOTAL SCREENED OUT OF RANGE EQUALS E
7";~--' MEAN C/MEAN 8 = - 4,3s
S COLe 2 COL, € . COL, D
| (K 10ES) (X 10E0) (X 10E-&)
MEAN 05§ 40?5 ?Q43
AaX ' 92 ’ 5400 ’ ?.55
5"';IN g35§ Ug» ) Ge
NO QUTLIERS
)
U
Ea
"
T
T 38




Ty

*ﬂ'z ~r
e a.w‘l

_;:1 :

——
P&w'} A

,-'MW.,,, ,

ey ooy

)

s
L -

=

B s S s

B
b
K

v

¢

N

oy
8 »r—vji
i

B ]‘ )

r .3
—

COPOUNDY FDA

DOSE LEVEL: INTERMEGIATE = 71450 MG/sG

HOST “EDIATED ASSAY REPURT SHEET

71-53

TREATMENT: IN VIVO, ORAi» ACUTE

ANIMaL
NUMSER

s R T R Y N

TOTaL

NO,

MEAN C/MEAN B

T MEAN C/MEAN B

——————

I3

RAYW QFQ X
10ES/1. 0L

341,00
521.0¢
772,00
302,00
453,400
677,00
442,00

471,00

OF ANIMALS EGUALS
TOTAL SCREENED OUT OF

HEAN
RA&@E
NEK

#IN

TOTAL

B
CFu

SCREENED X
16571, 0mL

RANGE

Chabe

034
;52
o TT
e 30

C ey
.58 :
« b4

47

4402

EaUals

CoL, 3

(X 10ES)

4549

-1

Q%T
T
03V

COL. =

(X' 10E5)
+53
47

e 17

¢3¢

ORGANIS!: SACCHARCHYCES U=3

1

DATE STARTED: DECEMGER €,
C D
TOTAL ~ECOMB /CFU

SCREENED X

RECO1BINANTS C _
1055

/leoMLr T

Oe U
3.00 B.76
1,00 3,31
2400 400
?.00 CeSo
2000 EaT9
2400 4425
13000
coL, C CoL. D
(X, 10E0) (A 1GE=5)
2,25 420
5.00 2079
5400 679
0s. D

* SUMMARY WIT4 OUTLIERS REMOVES

CoL. C ChlLe D
(X 10E0) X 10E~S)"
2.5? ‘}.8’)
4900 3483
5600 6479
1,00 2435

972
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.

HOST YEDIATED ASSAY REPURT SHEET

COHPOUNDY FDA 71-53 ORGANISH: SACCHAROHYCES D=3

L -

DOSE LEVEL: LDS =~ 715,00 MG/KG

TREATMENT: IN VIVO, ORALs ACUTE DATE STARTED: DECEWBEX €, 972
s : c :
TaTal CFU - TOTAL ECOMB - CFU
AHIMAL RAu CEU X SgREEﬂED A RE?QHBIN;NIS S?HEgﬁED X
NUM3ER 10ES/1,0ML  10E5/1.0ML° 71 ,0ML 13ims
1 514,00 51 1,00 1o45
,? 9!2.06 .9; 3,00 33?9
4 5?0090 050 ' anO »e U{
5 412,00 o4l , 2e00 4eu5
E sizeoo 13 3000 sz
7 483400 ‘48 Oe %
NO. OF ANI®ALS &iUais . 7 .
NO,. QE CONTANINAIED EQQ&LS 1 :
TOTAL SCREENED OUT OF RANGE EGlins 2
‘HEAN?C/ﬁEAN g = o 3}?9
gOLo v 'GOL‘.Q gQL: D
- (X 10£5) (X 10£0) (A" 192--5)
MEAN 5. 107!- - 3.79
Rkﬁ?ﬁ o S 3.90 ‘al?
TMAX %l 3090 ?-52
}“,IN .3!. ’]. (g.

*® SUMMARY WIT~ OUT.IERS REMOVE:

‘HEAN C/MEAN 8 = 2483
gOLh o CO;, g CQL. D
(X 10ES) (X 10£0) (5 .16E-5)
MEAN 53 1e5y 242
RANGE 256 3.00 b ¢35
MAX™ ' +51 3.00 4455
HIN .35 o Uo
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A05T “EDIATED ASSAY REPORT SHEET

CO::POUNDY FD; 71-53 - OKGANISHE SACCHAROMYCES Dw
COSE LEVELD LOW = 7,15 MG/xG ’
TRESTMENT: IN VIVO, URALs SUBACUTE DATE STARTED: DECEIBER &, .u72
4 B C b
TCTAL CFU TCTAL " £COMB ACFU
ANTMAL RA= CFU X SCAEENED X RECOv8IiN/NTS  SCREENED X
NUMHER: 10ES/1,0ic 1025/1.0ML " /1.0Mu 1iz-%
1 1131,00 1,13. 2400 1,77
2 1212.00 1 2l 3400 2.4-
.3 953,00 : W95 2e00 2,93
4 624400 62 0O Ve
5 ' 3&9.0{:‘ © #39 _ 0o Ue
6 806409 .81 2400 244k
7 352400 .35 100 2.4
TOTAL 5450 10,00
NO. OF ANIMALS wGUALS .
TOTAL SCREENED OUT OF RANGE E4UALS
MEAN C/MEAN'B = 1e 2
CoLe CoLe C COL. .D
(X 10ES) (X 10E0) (X 1iE=5)
HE AN : W79 1.43 1466
RANMGE 285 3400 2.4
FATA 1.21 3.90 2e 4
I‘*IN ' ._35 OQ Ue

NO OUTLIERS
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| NO OUTLIESS

HUST NEDIATED. ASSAY REPORT SHEET

COMPOUND; FDQ 71'5?

DOSE LEVEL: INTERMELIATE = TleSy MG/<G

TREATMENT: It VIVO, ORALs SUBACUTE

A B
TOTAL. CFU
ANIHMAL RAW CFU X 5CHEEMED X
NUMSER 10E5/1 4 0ML 1025/71.0M0
1 317,00 32
2 492400 .49
3 394400 e 39
4 325400 +33
5 597400 «50
6 553400 - 455
7 349460 ¢35
g 402,00 040
T0TAL 3,33

NO. OF ANIMALS EQUALS

TOTAL SCREENED OUT OF. RANGE EGQUALS

MEAN C/MEAN B = ' 4o2u
COL. &
R(X’}DES)
MEAN o??
RENGE 24
Mk ' e55
ﬁIN !§Z

URGANISH! SACCHAROMYCES D=3

DATE STARTED!

c

TGT AL
RECOMBINANTS

/140ML

1.00

4400
0s-

1400
100
2000
2400
3000

14,00

COL. C
(x 10£0)
1,75
4e00
4400
Ue

»

DECEWBER &y .972

COL, D
(X 1ug-5)
beté
-el3
Sel3

Ge -
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TOTAL "SCREENED OUT OF RAWGE EQ

HOST “iDIATED ASSAY RePURT SHEET

COLPOLNDY FDA Ti=53
DOSE LEVEL: LD5 =~ T15,00 m6/s6

TREATMENT : IN VIVOy 0RaL, SUBACUTE

i B

' TOTeL CFU
SCREENED "X
1095/1, 000

ANIMAL
NUMSER

RAW CFU X
10ES/1,0ML

332400 $33
6254060 e 62
407,00 i bl
410400 ol
90,00 091
667,00 “ W67
675,00 007
703,00 o 70
655400 Y 1

OO~ W N

TOT AL

U

39

NOs OF ANIMALS FQUALS >

3
1<
b
T
(951

MEAN C/MEAN B = 3.1=

COLs ¢
(k 10£3)

hﬁﬂw e
RAHGE 0 esa
MAK 91

NO OUTLIERS

QIN’ 333

C
OT AL

~%§IN&NIS

. OML .

1.00
1,00
Je

2,00
2400
Ze 00"
3.00
2400
3.00

17400

COL c
(X 10€0)
1,89
3400
3400

Ve

»

DATE STARTED: DECE;SER o,

0

TECUMBCFU
SCREENED X

lug -5

3.01
1»6‘:6
(e
4¢38
2e20
4450
444
2.8!;
4455

CiLe D

(£ 10E-5)

3411
4,88
4,88

Co

URGANISH: SACCHARD; YCES Dws:

72

43
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3. Toxiéity Data -~ Test II
a. Acute toxicity test
Compound FDA 71-53 was incorporated in a §ha11 :
quantity of food (Ralston Purina Rat Chow) and the animals were allowed to
eat this in a short period of time. A group of ten male rats (average body
weight 225 grams) were presented a single dose of 5000 mg/kg.

No signs of toxicity or abnormal behavior were

observed in the seven-day observation period. No deaths occurred. At termina-

tion all anima]s'were killed and on necropsy no gross findings'were observed.

The acute oral LD50 for compound FDA 71;53 is
considered to be greater than 5000 mg/kg.

b. Subacute toxicity test

Compound FDA 71-53 was incorporatgd in a small
quantity of food as in the acute study. The test substance waé administered
to a group of ten male rats (average body weight 187.7 grams), daily for five
days at a dosage Tevel of 5000 mg/kg. v

No sign of toxicity or}abnormal behavior was
observed in the five-day period of compound administration or in the observa-
tion period which followed. The tota] period of observation was 14 days when
the animals were terminated and gross necropsies performed. No abnormal gross

findings were observed.

The 14-day subacute oral LD50 for compound FDA 71-53

is considered to be greater than 5000 mg/kg.

EB BIONETICS
Litton
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c. TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-53

POWDERED AGAR
TEST II
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ACUTE TOXICITY DATA
COMPOUND FDA 71-53

Solvent: None

Dosage Form: Incorporated in'food pellet. _

Animals: Male rats with an average body weight of 225 grams.
A1l animals were observed for seven days.

LD50: Could not be determined at a dose of 5 grams
per kilogram. The L050 is greater than 5 grams per
kilogram and there was no abnormal gross pathology in

the animals used in this study.

[E BIONETICS
Litton
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Solvent:
Dosage Form:

Animals:

50°

SUBACUTE TOXICITY DATA
COMPOUND FDA 71-53

None

Incorporated in food pellet.

Male rats with an average body weight of 187.7 grams.

A1l animals were observed for 14 days.

Could not be determined at a dose of 5 grams

per kilogram five days per week. The subacute oral
LD50 is greater than 5 grams per kilogram and there
was no abnormal gross pathology in the animals used

in this study.

EB BIONETICS
Litton
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o 4, Host-Mediated Assay - Test II
~ A new high dose of 5000 mg/kg was acutely and subacutely
tested against all three indicator strains. A1l tests results were nggative.
~
~ - -
David Brusick
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a. HOST-MEDIATED ASSAY SUMMARY SHEETS

EB BIONETICS
Litton

CONTRACT FDA 71-268
COMPOUND FDA 71-53
POWDERED AGAR
CTEST II

49

A oty vy e = 7S R 1 R 4P e+ A e e o 5o ee et eres e e




0s

STOP
SRU'S:.4

Y T 7Y T

COMPOUND:

ACUTE
NC
PC
AL
Al
AH

SUBACUTE
NC
SL
SI
SH

IN VITRO

NC
PC

] ] 7TTY 7Ty T
- HOST MEDIATED ASSAY
SUMMARY SHEET
FDA T71-53 .
. SALMONELLA
TA1530 ) G=-U6
MMF MFT/MFC MMF
(X 10E-8) (X 10E-8)
2.04 1.19
69.00 33.82 113.11
0. 0. 0.
0. 0. 0.
1.54 .75 1.09
1.00 1.00
0. 0. 0.
0. 0. 0.
0. 0. 0.
TA1530 G-46
% CONC

-1

MFT/MFC

95.05
0.
Oo

-92

o
e o o

0-3

% SURVIVAL

A R I
SACCHAROMYCES D-3
MRF MRT/MRC
(X 10E-5)
8.92
179.23 20.09
0. 0.
0. 0.
16.26 1.62
1.00
0. 0.
0. 0.
O. 0.
R X 10E5

—



R I |

STOP
SRU'S:.4
]

LS

e T

COMPOUND:

ACUTE

NC

_PC

AL
Al

. AH

SUBACUTE
NC
SL
S1

- SH

"IN VITRO

" NC -

PC

YTy T

FDA 71-53fw“.;“

TA1530

MMF
(X 10E=-8)

3.98
89.10
Oo
0.
Oo

TA1530

A IR

HOST MEDIATED ASSAY

SUMMARY SHEET
SALMONELLA
G-U46
MFT/MFC MMF
(X 10E-8)
1.38
22.39 . 306,21
0. 0.
0. 0.
0. _ 0.
. 1.38
O‘ O'
0. 0.
071 18)“’
G-U46

% CONC

N . |

MFT/MFC

221.89
0.
O.

0.

D-3
% SURVIVAL

7Y 1 Ty T T

SACCHAROMYCES D-3

MRF MRT/MRC
(X 10E-5)

11.40

85.29
Oo
0.

0.

OO0~

» & e @

S 11.40
0.
0.

14,39

OO

R X 10E5
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HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-53

POWDERED AGAR
TEST 11
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—

O=0aNISM: SALMUNELLA TA193¢

F
z
L
HOST wmEDIATED ASSAY WEPORT SHEET
- | . ‘ ,
!
' COMPOUND: FOA 71-53
——
§ DOSE LEVEL: NEGATIVE CONTROL - SALINE
o  TREATMENT: IN VIVOs Gkals SUBACUTE OATE STarTey:
f— ’ ] . . :
I3 g C
- TOTAL NQe
! ANIMAL Raw CFU X TOTAL CFU X FUTANTS A
" T NUMEER JOET/70 . 6ML LOEE/1,0mML T lO0EG/leOML
- 1 54,80 9,13 13,00
. 2 74,50 12.42 15400
3 31.3¢0 5622 16.00
- 4 $3.80 6.97 8400
. 6. 31.90 5,32 13.00
- 7 65,00 10.53 2000
;' 8 51.70 8.0 10.00
‘ 9 5Te50 9,63 20.00
10 67,80 11.30 26400
:‘ . o , ,
. NO. OF ANIMALS EQUALS 10
- TCOLe B COL. C
] (X 10&s) (X 10EQ)
MEAN Be86 17,10
g MA X 12.42 - 274,00
- S HIN Se2? R Be0U
" NO OUTLIERS :
;sTOP
i- {U'S..S
CISWITCH ING: SLd:3
 P5AL o :
-~
Lo
-
|

RARCH 29y 1974

0
MUTATION
FrE (C/3)
K 10E-8

le42
1445
3.07

« B89
3,78
2e45
1.85
1.16
2.08
2¢30

COL. D
(X 10E=-8)
2404
2.69
3.78

«89

53
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—

Yy

TOP
‘UeS:,7

HOST “EO1ATED ASSAY REPURT SHEET

COMPOUND: FDA 71-53

DOSE LEVEL:

ANIMAL
NUMBER

COTB~NOUHWN—

L

'NO OUTLIERS

I3

POSITIVeE CONTROUL =~ UMN -

a

KAw CFU X
10ET/0 oML

34,60
57.10
48,430
32.80
54,50
S0.10
49,50
37.60 .
49,20
45 .80

NO. OF ANIMALS EGUALS 10

MEAN

" RANGE

MA X
CMIN

ISWITCH INS:SL254 0 o

S

.

”“1[1

C TREATMENT: IN VIVOs OrALs ACUTE

b.

TOTAL CFU X
10E8/)e0tL

-
Yenc
B.05
b.“?
9. O&J}
Bedd
SeZb
Secl
Te63

CUL . ‘!'*
(X 1CEos)
T.06
4,09
Y

Se47

luy MG/KG

C

TOTAL KO
MUTANTS X
“1UE0/) . 0ML

317.00

1062400

494490
518.00
658.00
207.00
349,00
562.00
390.00
651.00

CoL. C
(X 10E0)
524480
855,00
1062400
207.00

UHGANLISM: SALMON&LLA;TAIS@O

D
MUTATION

Feet (C/B)

X 10t-8

54,97
111.59
4,75
T12.44
c4%4 19
424,30
89,68
47.56
9n.52

COL. D

(X 10E-8)

69.00
86.80
111.59
24,79

DATE STARTEU: MARCH 29 1974
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HOST ~EDIATEL ASSAY RePORT ShEET

CUMPOUND: FDA T71-53

DOSE LEVEL:

HIGH = 000 MG/KG

TREATMENT: IN VIVOs OkALs ACUTL

A £
ANIMAL RAW CFU X TuTAL CFU X
NUMS3ER 105770 .6M0 1O0ES/1.0ML
] 43,50 Ted
2 14,20 1237
3 52.00 BeT7
4 77.10 12.85
-5 63.90 10465
6 . 85.80 14,30
[ 101.40 16490
3 160.10 Zbe0UW
NO. OF ANIMALS EQUALS #
NO. OF CONTAMINATED EQUALS 1
TOTAL CFU GUT OF RANGE EQUALS 1
CULe B
(x 10E®)
ME AN 13.72
TURANGE ¢ 19,43
MAX - 26.568
CMIN Te25
.. COLe B
S v (X 10E8)
" MEAN 11.87
RANGF G5
MAX 16.90

{ .wITCH IND:SLZ56

1SaL

o~

~

# SUMmaRY wITH OQUTLIERS REMOVED

DOANISM! SALMUNELLASTALIS3G

DATE STARTED:

C
TOTAL NOe.
MUTANTS X

T 1UEO/1.0ML

13.00
c0.00
17.00
23.00
18.00
18.00
26.00
16,00

CoLe. C
(X 10EV)
19,13
15.00
26,00
13.00

CoL. C

(X 10E0)
19.29
13.00
264,00
13.00

MARCH 29

1974

D
MUTATION
FRE (C/8B)
X l10E-8

le79
l.62
1,94
1.79
1.69
1.26
l.54
7 d

COLs D
(X 10E=-8)
1.54
le26
1.94

«67

CoL. D
(X 10E-8)
l1.66

+68

l1.94
l1.26
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CO-POUND

GOSE LEVEL: RNE

B

REATMENT: In

.

ANTHAL
NUMSE™

ey Y

B |

QO ~F NP o D) e

g

MO, OF amniMaL S
o KOs OF DEAD A
{ NO, OF

N

T o

RO QUTLTIEZHS

msTonp.

T ”*1

A |

-

-

N A ) VI 5 . . e &

=08T

=
-

71-53

™

G“ TI"—“i—

VIVOs O5ALe

SY PRI
75041

Saget &

ITMALT Eaualls

CONTAMINATED EwUZ S

CUNTROL

TOT A

~eulalTed aSSpy

e

SUBACUTE

B

4. CFY
1620/ 14 Gin

X

£ 63
124
7;;

L tedx
Bet
Be32
Begd
5,97

)

S CCL. o+
(4 1054

Ead -

587

12.63

’ ‘:.-.97

SLuLieE

UrT SHEET

SALFGNS

TGT < mNU,
M»UTA NT& A
1‘./...0/1 Un.,_

53,00
43400
2ae 30
24U
57,00
36400
23,00
21400

COL. C
(X 10£0)
39,36
3500‘0
57600
21409

Lle TA1S3

mUdT AT Ui
FoE 1CrB)
rolpg~8

£ =)

T % 2 5 @ @ & @
Sl VL AT SR SRS 1]

[PV AVER S s \NPARIN VIR U § ]
Al Y UGN e e S

CCi.. D
(x lug=2a)
3,953
3469
6,48
2e7%
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-53

DOSE LEVEL: POSITIVE CONTROL = DMN - 100 MG/KG

TREATMENT: IN VIVO, ORAL, ACUTE

A ‘B

ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10E7/0.6ML 10E8/1.0ML

1 49,00 8.17 .

2 53.40 8.90°

3 _43.50 7.25

4 45,60 7.60

5 65.40 10.90

6 42.20 7.03

7 50.60 8.43

8 48,60 8.10

9 48,40 8.07
10 36.40 6.07

NO. OF ANIMALS EQUALS 10

* SUMMARY WITH OUTLIERS REMOVED

coL. B
(X 10E8)

MEAN 8.05.
RANGE 4,83
MAX 10.90
MIN 6.07
CoL. B

(X 10€E8)

MEAN 8.27
RANGE 3.87
MAX 10.90
MIN 7.03

DATE STARTED:

c
TOTAL NO.
MUTANTS X
10E0/1.0ML

629.00
498.00
843.00
438.00
275.00
671.00
813.00
577.00
916.00

coL. C
(X 10E0)
689.90
501.00
939.00
438.00

coL, €
(X 10E0)
662,22

478.00

916.00

438.00

ORGANISM: SALMONELEA TA1530

JUNE 8, 1974

D
MUTATI1ON
FRE (C/B)
X 10€E-8

77.02
55.95
116.27
57.63
52.75
95.40
96.40
71.23
113.55
154,78

cCoL. D
(X 10E-8)
89.10
102.03
154,78
52.75

cCoL. D
(X 10E-8)
81.80
63.52
116.27
52.75

57
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B |

~STOP

o =

CO~POUNG: FU-

O08E LEVEL: HI

ANIMAL

NUMZER 10

LA NS U W

—

NO, OF aNIMALS

Raw

=GST

71-52

SH o~ 200

CFU A

ET/0eGHL

T30
Sg.lv
504590
465,20
69,310
£24,10
63913
72.2‘;’
3410

-y

B9 .01

el

fﬁUQLS

in
o 2

N

CEDIAT

L as5av

L]

g MGG

TREATMENTS IN VIVOy OiALs SUBACUTE

B

TOTsL

le, 27
16,35
Ze42
7472
11,52
11.5¢
15.02
12093
13432

Ggid

CCL%

(¥ 1384)
.}1.45
16,35

TeT0

# SUMM HY ®ITH OUT IERS REMOVED

COLe ™
(X 10OE)
11,82
7243
16,35

ez

TOTol CFY X
1GEE/1 4 UL

Beb3

REPORT SHEET

O+GANTSNT SALMONZLLA TA153

TOT i NOe
MUTANTS X
1050/1.0ML

28400
31,00
20«00
43400
26,00
41,00
31400
33,00
35449
21406

CoL, C
(X 10E£0Q)
30,90
23.00
43,00
20400

CoL. C
(X 10E4)
29.56
2le03
41005
20090

197+

wUTET 0N
Fré (C/8)
A 1028

2,28
1,958
PpcE
HeDit ir
2,25
3,56
235
Zel4
2.3
Zol14

COL, D
(X 10E~3)

n
-
O W

=W
- o '
O U o

< (L

CGoLe D
(X 1CE~3)
el
1,66
3.56
165G
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND? FDA 71=53 ORGANISM: SALMONFLLA L5~46

DOSE: LEVEL: NEGATIVE CONTROL! = SALINE

NO, OF: ANIMALS EQUALS 7
TOTAL ':CFU OUT QF =aANGE EQUALS 3

CoL, R CoL, C
(X 10E8) (X 10£0)
"MEAN 8,73 10,29
RANGE 4,23 7.00
MAX 1032 13.00

# SUMMARY WITH OUT! IERS REMO /ED

COLes £ coL, C
' (X 10E8) (X 10E0)
MEAN : 8459 11,00
RANGE 4423 6.00
MAX ‘ 10,32 13,00
MIN €408 T.00

X

COL. D
(X 10E=8)
1.19

%1

1.55

563

COLe D
(X 10E=8)
1,29
58
1.55

97

‘TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: JANMUARY 16, 1974
A B c D
. TOTAL NO. MUTATTON
ANIMAL: RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/7045ML 10E8/1.,0ML 10E0/1,0ML X 10€-8
1 53.10 8,85 13.00. 1,47
e 46.6“ 7077 12{00 1.55
4 36,50 6,08 7500 1,15
5 50430 8438 11.00° 1,31
6 61,90 1032 10,00 097
7 57.10 9,52 6.00

59
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‘TREATMENT: IN VIVO, ORALs ACUTE

HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDY FDA T71=53 ORGANISM: SALMONFLLA 65=~46 .
DOSE LEVEL: POSITIVE CONTROL = DMN = 100 MG/XG

DATE STARTED?! JUANUARY 16, 1974

A B . C D
1 TOTAL NOe MUTATION
ANIMAL.: _RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10ET7/0.6ML 10E8/1.,0ML° 10E0/1,0ML X 10E~8
1 80,20 13,37 869,00 65,01
2 6TT0 11.28 1281,.,00 113,53
3 128,10 21435 1209.00 56,63
4 69,80 11.63 1296,00 111,40
5 60,10 10,02 1632,00 162,93
6 56.20 9,37 909,00 97.04
T 68.50 11.42 1129,00 98,89
'8 58,00 9,67 2107.00 217,96
9 69,60 11,60 1097.,00 94,57
" NO, OF ANIMALS EQUALS )
TOTAL CFU QUT OF RANGE EQUALS 1
-COL, B coL, C coL, D
' (X 10E8) (X. 10E0Q) (X 10E=R)
MEAN 12.19 1281,00 113,11
RAMGE" 11.98 1238,00 161,33
MAX 21.35 2107.00 217.96
MIN 9.37 869,00 56463
# SUMM3IRY WITH OUTLIERS REMOVED
coL, B CoL, € CoL. D
(X 10E8) (X 10E0) (X 10E=8)
MEAN 12450 1177,75 100,00
RANGFE 11,98 763,00 106,30
MAaX 21,35 1632,00 162,93
MIN 9.37 869,00 56463



3
| _
‘ HOST HEDIATED ASSAY REPORT SHEET
h
[ COMPOUNDT FDA T1-53 ORGANISM: SALMONELLA G=~46
r DOSE LEVEL: HIGH = 5000 MG/<G
|
TREATMEMT: IN VIVOy, ORALy ACUTE DATE STARTED: JANUARY 16, 1974
-~
t A - B c D
- . TOTAL NO. MUTATTON
. ANTMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
i NUMRER 10E7/0,5ML" 10E8/1,0ML" 10E0/1,0ML X 10F-8
r~ 1 93,00 15,50 33,00 2,13 #
1 2 123,30 20455 15,00 13
‘3 __90.40 15.07 10000 : 066
- 4 103,50 17,25 15,00 .87
] 5 91,20 15,20 9,00 «59
' 6 76440 12,73 19,00 1,49
- 7 97.40 16,23 23,00 1,642
¢ 9 147,00 24,50 12,00 049
- NO, OF ANIMALS FQUALS 9 '
! TOTAL CFU OUT OF RANGE. EQUALS 1
- CoL, R coL, C coL, D
b . (X 10E8) (X 10£0) (X 10E=8)
L RANGE: 11677 24,00 ‘ 1,64
5 MAX 24,50 33,00 2.13
i MIN- 12,73 9,00 049
r .
| # SUMM2RY WITH OUTLIERS REMOVED
- CoL. © CoL. C COL. D
j (X 10E8) (X 10E0) (X 10E-8)
ME AN 17.05 15,50 .96
QRANGE: 11,77 14,00 1,00
™ MAX 24,50 23,00 1,49
{ MIN 12473 9,00 049
STOP : »
r~
!
r~ .
{

61

-



i

~

.-,....... ] ’

-~

i D IR DR

1

s

HOST ~EDIATED ASSAY REPORT SHLET

COMPOLND: FDA 71-53

MOSE LEVEL: NEGAaTIVE CONTROL = StlLINS

TREATMENT! TN YIVOs ORALe SUBACUTE GATE STARTED:

: 8 c

TOTA21. NO.
ANTHMAL ' RAY CFU X TCTAL CFU X MUTANTS X
NUMSER 10FE 770, ML 10F8/1,0ML 10£0/1,0M1L
1 32,10 5,35 . 9,00
2 53,20 , 8487 ‘ 22,00
3 115.65 19,27 Te00
4 40420 6470 74G0
6 29,40 6,57 13,00
7 39,30 6,55 5¢00
) 50,10 5 2,435 7.00
NO. OF AMIMALS ©aUapLS 2
NO. OF CONTAMINATED Equals 1
TOTAL CFU OUT OF RANGE ECuUALS 1
CCL. COLe C
(¥ 1oFs) (X 10E0)
HEAN 5465 10450
Rax6E- 13,¢2 153,00
VX 19.27 22,00

~IN 5435 700
NO OUTLTIERS ;

ORGANISHY SALHONTLLA Gwei6

JAXZUAQY 18,

D
MUTLT 7 ON
F-8 (C/8)
X 10£=~8

1.68
2et8
1,06
lo46
1,9¢
1,22

.84

CoL. D
(X 10E=R)
1.38
2,12
2.48

235

1974

62



7 ,.-«-,

F )
4
‘ HOST “ELIATED ASSAY REPORT SHEET
=
t COMPOUND: FD& 71-53 07GANISHM:
- DOSE LEVEL: POSITIVE rONTXOL - DMN = 100 M5/:<a
[
TREATMENT: IN VIVOD, 0RAL, ACUTE NATE STARTED:
T
{ B o
. ‘ TOT2:, NOe
-~ ANTMAL RAR CFU X TOTAL CFU X MUTNTS
. NUMEER 10E7/0.5ML . 1088/1,0ML 105071000
1 42,40 7e07 43756400
r. 2 30,20 5403 1611.00
3 46,21 7.72 2907,00
- 4 36,20 6403 2073,00
} 5 40,70 6,78 1404,00
, 6 46,30 7.72 1364400
7 36,60 6elh 1376400
? 9 45,50 7.58 2270,00
10 39,40 6e57 1786400
e ‘
| NO. OF ANIMALS =QUALS  1-

' CoL, = CoLe C
= . (X 10E%) (X 10£0)
{ CMEAN 6455 2113.50

RANGE 3,33 3012,00
- R 8.87 4376400
‘ ”"'IN. 523 1364400
EH
; # ZUMMARY WITH OUT _IERS REMOVED
r; | C3Le - COL. C
t (X 10FQ) (X 10€0)
! SEAN £,92 1562,11
DANGE 3,73 1543,0%
- uaY 8487 290709
. SN 5403 1364,00
STop -
-
3
p—
[

SaLMONZILLA G=a6

D
mMUTATYON
FeE (C-B)
4 1p¥=8

619,23
320,04
378,71
343,58
206,97
176,75
225,57
221,55
299,33
271,27

COoLs D
(X 108-3)
306,21
442 4
619,23
176476

CGlLe D
(X 1CE~8)
271,43
199.95
37,71
176476

18,

1974

63
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¥
{ HOST
i COMPOUND: FDA 7153
- DOSE LEVEL: HIGH - 5000 MG/x6
. TREATMENT: IN VIVOs nRAL, SUBACUTE
=
£ A B
~ ANTMAL RAW CFLY X TOTa: CFU X
. MUMRER 105770, £ ML 10E8/1 4 0HL
- 1 58,00 9,67
|- 2 7030 11,72
3 B2,1n 13,68
. 94,85 15,30
r 5 119.94 15,9
6 111.50 18,60
7 88,60 14477
~ 8 139,45 23,23
I 9 86,40 14,40
- NO. OF ANIMALS £0 ALS :
j TOTAL CFU OUT OF RANGE EoUaLs 1
= ' COL .
r (X 10E%)
| HEAN 15,76
QENGE 13.57
r" MAY 23323
{ HIN 967

NO OUTLT1ERS

ﬁ:bp'

T7TTY Y O TTY Y

. |

UM S J% ok I WA L 3 N T 1L 3 15 < oaes 5 e oo s eame eees e

~EDIATED ASSAY BEPOET SHEET

ORGANISM:

DATE STARTED:

C
TOT4i. NO
MUTANTS X
10E0/1, 0ML

2400
8,00
17.00
16,00
2400
11,00
11,00
20400
16,00

CoL. C
(X 10209
12,89
12,00
20,00
Be00

SALMONSLLA Gw

JALUARY

D
MUT AT~ OM
F&E
X 10E-8

093
o 58
1,24
1,01
e 4D
e 5G
o 74
5

1,11

CCLe D

(X 1nE-R)

« 84

« 34
1.24
e 40

46

18,

{Cr/8)

1574

64



e -

- -1 1 Y Y Y T3 T)

-

NO' OUTLIERS

HOST WEUIATED ASSAY REPCRT ShEgT

CO+POUNDY FDA 71-53 ORGANIS«! SACCHARU.#CES D-3

' DOSE LEVEL: NEGATIVE CONTROL - SaLINE

TREATMENT: IN VIVOy ORALs ACUTE  DATE STARTEG! =AY 2, 1974
A - B ' C » 0
ToTul CFU TOTaL ECUMB - CFU
ANIMAL ~ RAw CFU x SCREENED x  RECO BIN:NTS  SCREENEU A
NUMZER 10E5/1, 0ML 1055714 GHL /1,0ML 192~
1. 1463,00 1,46 , 3,00 2445
2 34_'9.00 ' : e 3% 3400 : 22.‘)2
3 10_71000 1007 8,00 Te T
4 1199,00 le2u 11,00 Geli
5 608,00 051 o ;1000 ;5.‘;:9
6 500.00 .SU “‘QOO q.OO
7 !209000 1.21 6-_00 4.‘36
8 616,00 SR Y- o 400 ~  la,ol
9 391,00 o 589 8,00 8,93
10 T25,00 72 5400 . 12,41
TOTAL 1063 77.0¢
“NOs OF ANIMALS EQUALS 1.
MEAN C/MEAN 8 = . “e9z o 7
COL, COL. g CCiLe D
(X 1uEs) (x 10E0) (X 1GE45)
wEAaN o ) .8 TeT0 :15._37
FanNGE 1,11 8,00 20,87
HAX 1.‘3‘6 !;.OG 22. 2
FING T TS 3.00 2405
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MEAN C/MEAN B

HOST .ECI4TED ASSeyY REPUNT SREET

COPOUND! FDa 71-53 OGANISYE SACCRARD.JCES -3

DOSE LEVEL: POSITIVE COMTROL = ENMS = 35 MG/ Iekia

TREAT-ENT: IN VIVOs ORALs ACUTE 0ATE STARTEGS AY 24 1974

B C . D

TZT:: CFU TOT: “ECOMY - CFU
ANINMAL RAW CFU X. SCREENED X RECO &IN NTS = 3C-EENEU X
NUMBER  ~ 10E5/1.0ML 1025/140M0 /le0Mu T log~a
;059.00 1.06 166000 l56.75
1816.50 " le52 17700 11647z
1138,00 lelé 186400 163,44
"S58,00 Te56 128,00 355,92
856,00 e BE 167,00 233,14

1174400 le17 207400 175,32
1171.00 1e17 184400 157,13
1188,00 lelo 200400 166,3
B25,00 fE2 195,00 236,36

VO NP WN

S TOTal 9e? 1750,00

NO. OF ANIMALS =QUaL$S

'TOTAL SCREENED OUT OF RANGE EQUA:S

MEAN C/MEAN B = 17923
(X 12£3) (X 10£06) (X 10£=5)
HEAN le 5 183,89 193457
24MNGE Te B 41,00 221,16
AR 1,52 207,00 336,92

D S ) 166403 116473

# SUMMsRY WITx OUT: IERS REMOVE

1

13953?
COLe 2~ COLe g CQLb 0
(X 17&%) (X }OEQ) (X 105“5).

MEAN 1;;2 ‘ 133,00 .173.56

RANGE e6% 41le00 112461
Ak 1,52 207400 . 238,36

AIN 32 166400 116475
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HOST EOIATEL ASSAY REPURT SHEET

COMPOUNDS FD&  T1-53

D0SE LEVEL: HIGH - 2000 ~8/.5

TREATMENT: IN VIVO, OFA_s ACUTE

8
ToT- L CFU

ANTMAL QA CFU X SCREEMED X
NUMZER 10E5/1, 0ML. 1055/1,0ML
1 396,00 o%@
2 1125.00 1413
-3 1352.00 1035
4 "961,00 496
5 1285.00 T 1e29
6 1357.00 1436
7 1166400 1e17
8 BaTeGO 87
S 1210,60 1,21
TOTAL ' - Yel2

NOo OF ANIMALS =QU4LS
TOTAL SCREENED OUT OF RANGE EGUALS

MEAN C/MEAN B = 16028
CiL,
: (X 10EE)
SE AN l, a
3816GE T 0496
AR 1 ¢ ?5
N g

NO OUTLIERS

ORGANISKE SACCHArD:aCES =

UATE “TARTEDS

c
TOT oL

HECO“BINANTS

/1ML

14,00
14400
12.00
2la00
17.00
16600
18400
25400
20,00

1:8.00

COL, 9
(X }OEO)
17,56
1#.00
26,00
12400

MAY 2y (974

D

_ECOMB CFU
SCHEENED X
lﬁi“%

35,35
12.44A
TBe85
21,45
13.23
11473
15,44
29.99%
16,53

coL, D
(A 1ei=5)
18,39
2oec8
35,35
Be88

67
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HOST MEDIATED ASSAY REPORT SHEET _
— | , o i - T
COMPOUND: FDA T71-53 ORGANISM: SACCHAROMYCES D-3
_ DOSE LEVEL: NEGATIVE CONTROL - SALINE |
. TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: MARCH 13, 1974
H . . =
L A B . c D
S SR " TOTAL CFU TOTAL RECOMB /CFU
- ANTMAL RAW CFU X  SCREENED X RECOMBINANTS  SCREENED X
i NUMBER  10E5/1.0ML  10ES/l.OML  /l.0ML  10E-5
— 1 519,00 .52 10.00 19.27 %
- 2 762.00 .76 7.00 . 9.19 ok
‘ 3 815.00 51 11.00 113.50 =
1 786.00 .79 11.00 13.99
r 2 965.00 .96 .. . 9.00  9.33
¢ 6 580.00 .58 9.00 15.52
| 7 743.00 74 6.00 8.08
- 8 827.00 .83 800 - 9.67
g 9 890.00 .89 7.00 7.87
10 . 392.00 .29 5.00 12.76
r STOTAL T 7,28 7 783,00 i
_ NO. OF ANIMALS EQUALS 10 | z
3 MEAN C/MEAN B = 11.40
- " co.B  coL.c  co.p
SN o , (X 10E5) (X 10E0) (X 10E-5) =2
‘ MEAN .73 . 8.30 11.92 =
~ . RANGE .57 6.00 11.40
¥ MAX .96 11.00 19.27
b _ , . MIN .39 5.00 . T.87
L ¥ SUMMARY WITH OUTLIERS REMOVED <=
~ MEAN C/MEAN B = 10.80 |
coL. B coL. ¢ coL. D
- (X 10E5) - (X 10E0) . (X 10E-5)
MEAN .75 S 8.11 . . 11.10
RANGE .57 6.00 7.65
, MAX .96 11.00 15.52
r e . MIN 039 ... 5,00 ... _T.87
i sToP S e T T e T e T T
SRU'S:.T RTIR ‘ | :
r~ CaE S R R
g 68
]
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WEAN C/MEAN 8
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MOST EDIATED ASSAY

CO4POUNDY FDA T1-53
e DOSE LEVEL?® POSITIVE
r
. TREATMENT: IN VIVO»
]
r ANTMAL RAW CFU X
i NUMZER l1oes/1.unb.
- 1 794400
i 2 699,00
LR 3 635400
4 811460
> 404400
6 T26400
7 756400
- 8 317400
i 9 11364060
‘ 10 879490
[ ami
’E{' TCTAL

OF ANIMALS EGUaLS

n

fﬁ_._ I ﬁ\}
:"““.i q".f
LA
LIN

TC

ORAuy ACUTE

%]
o]

Tui, CF

CONTRUL: = EMS = 3

U

SCaECNED &

1oz

b/l G

79
o T

L

.bl
e 50
T4

.76
5

.1.-.

1a1é
.88

7487

URGANISH3

ﬁELG

REPORT SHEET

MG/ <G

UaTE STARTED!

C
'TGT 
0\ NTb
/lo\.Ml

10700
66,00
f:.Ou
4Te00
5!000
74.00
63e00
23400
TT.0D
86100

+71.00

COLe C
(4 1CEV)
674 1
84404
107400
23409

IQHQ

SACCHARD: 7CES L

>

MAKCH 13,

5

7 ECOMB.CFU

KR
1oz

(A liag=5)

.135v976

Twh 42

118,11,

T57495
63,43
100,54
53,33
3Ta2b
67.75
108,11

CliLe D
& o T7
57,48

134,70

69
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HOST “EDIATED ASSAY REPOKT SHEET

- |

CONPOUNDt FDa 7153

ORGANISH: SACCHARO.¥CES -3

r DOSE LEVEL: HIGH - 5000 MG/<G
| TREATMENT: IN VIV0s GRALs SUBACUTE DATE STARTED: #ARCH 13, 1974
f‘ .
b
~ B “ D
~ T0TaL CFU TOTAL 2ECOMB, CFU
L ANIMAL RAW CFU X SCREENED X RECDABINANTS  SCREENED X
S NUMRER 10E5/1,0ML 10E5/140ML  71,0Mu 1053
r 1 635400 63 17,00 26,77
Ct 2 683.00 ‘ .“:‘6 . B8e00 ;!o?]_.
3 80‘!’000 «80 ]:1000 13,58
~ 4 688,00 69 6400 872
L -5 732,00 o 73 12,00 16,3%
6 ;012.00 ]_.u();_l. 15000 ;4013?
- 7 728,00 73 7400 Set:2
‘ TOTAL 5,28 76,00
~ NO, OF ANIMALS ZQ. ALS 7
i TOTAL SCREENED OUT OF RANGE EGUALS
.~ MEAN C/MEAN B = 14.39
N
: COLs - CoL, C COLs D
- (X 10£5) (X 10£0) (4 10E~5)
#EAN 75 17,86 14,53
b 28,467 e 38 11.00 1:405
o SEX 1401 17400 i o177
£ MIN 63 §400 8¢ :2
i T o - .
-~ #- SUMMARY WITH OuT . IERS REMOVED
o ' MEAN C/MEAN B :=: 12,70
COL CoLs € CGLs D
L " (X 10E3) (X 10£0) (X 10E-5).
' MEAN 77 J.83 12449
r f;‘(!‘\e"igf{ e 33 9000 7.27
P S - 48X !oﬁ'; 15,00 : 16.39
: “IN -1 6ely Bel2
~SToP ‘ '
! =
H T e
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5. Cytogenetics - Test I
a. In vivo
(1) Acute study N
The negative control group contained no
cells with aberrations. The test compound was essentially negative. 0n1y
the 24-hour dosage level groups low and LDs exhibited one cell with a break.
The positive control group contained cells with the expected severe chromosomal
damage due to the positive control compound - TEM. The mitotic indices were
within normal limits.
(2) Subacute study
| The negative control group and all three
dosage level groups of the test compound contained no aberrations. The mitotic
indices were within normal limits.
b.  Invitro |
The negative control group contained two cells with
bridges, one of which contained an acentric fragment. The high level contained
one cell with a bridge, the medium level contained two and the low level none.

The positive control was within normal limits.

[E BIONETICS 7
Litton _ "
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CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-53

POWDERED AGAR
TEST I
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Compound
Negative Control

Low Level

Intermediate Level

LDg

Positive Control
TEM

* Time of ki1l after injection (hours).
**  Cells that have polyploidy (P), pulverization (pp),
*** Percent of cells in mitosis:

POWDERED AGAR
FDA 71-53
ACUTE STUDY
METAPHASE SUMMARY SHEET

500 cells observed/animal.

TEST I
% Cells % Cells
Dosage No. of No. of Mitotic with with
(mg/kg) Time* Animals Cells Index %*** Breaks Reunion
Saline 6 3 150 6 0 0
24 3 150 6 0 0
48 3 150 6 0 0
7.15 6 5 234 6 0 0
24 5 250 0.4 0
48 5 250 5 0 0
71.5 6 5 250 5 0 0
24 5 250 6 0 0
48 5 250 5 0 0
715 6 5 250 4 0 0
24 5 250 5 0.4 0
48 5 250 4 0 0
0.3 48 5 250 5 1.2 22

or greater than 10 aberrations (a).

1T 71T Y T

% Cells % Cells
Other with++
Aber.** Aber,
0 0
0 0
0 0
0 0
0 0.4
0 0
0 0
0 0
0 0
0 0
0 0.4
0 0

8(a), 4.4(f) 30

++  Duplicate aberrations in a single cell will cause this to be a % less than a summation of the % anrration seen.

€L



Compound

Negative Control
Low Level
Intermediate Level

LDg

* Dosage 1X/day X 5 days.
**  Cells that have polyploidy (P), pulverization (pp), fragments (f) or greater than 10 aberrations (a).
*%* Ppercent of cells in mitosis:

174

11 Ty Y Y Ty Y Y T
POWDERED AGAR
FDA 71-53
SUBACUTE STUDY
METAPHASE SUMMARY SHEET
TEST 1
% Cells
Dosage No. of No. of Mitotic with
(mg/kg)* Animals Cells Index %*** Breaks
Saline 3 150 7 0
7.15 5 250 5 0
71.5 5 250 6 0
715 5 250 5 0

500 cells observed/animal.

% Cells % Cells
with Other
Reunion Aber. **
0 0
0 0
0 0
0 0

M IR

% Cells
with
Aber.



Compound

Low Level
Medium Level
High Level
Negative Control

Positive Control
(TEM)

Dosage

(mcg(m]}

10

100
1000
Saline

0.1

Mitotic

Index**

YT

No. of
Cells

100
100
100

100

™ TTY ™Y O 7/3 O TTYTOTT%Y O OUTTYSO O OTY
POWDERED AGAR
FDA 71-53
ANAPHASE SUMMARY SHEET
TEST I
% Cells :
with % Cells % Cells
Acentric with % Multipolar Other
Frag. Bridges Cells Aber.*
0 0 0 0
0 2 0 0
0 1 0 0
1 2 0 0
3 12 0 0

100

* Cells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).
200 cells observed/dose level.
++ Duplicate aberrations in a single cell will cause this to be a % less than a summation of the % aberration seen.

** Percent of cells in mitosis:

=74

M R |

% Cells
with,
Aber.

15
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6. Cytogenetics - Test II

Compound FDA 71-53, Powdered Agar, was administered to
male rats with an- average body weight of 300—%50 grams. In the acute_study
(single dose) and in the subacute study (five doses) a dose of 5000 ﬁb/kg
was employed. Metaphase chromosome spreads were prepared from the bone
marrow cells of these animals and scored for chromosomal aberrations.
Neither the variety nor the number of these aberrations differed significantly
from the negative controls; hence, compound FDA 71-53, Powdered Agar, can be

considered non-mutagenic as measured by the cytogenetic test.

| EE BIONETICS
Litton
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CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
- COMPOUND FDA 71-53
POWDERED AGAR
TEST II
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POWDERED AGAR
FDA 71-53
ACUTE STUDY
METAPHASE SUMMARY SHEET

TEST II
No. of No. of No. of Cells No. of
Dosage No. of No. of Mitotic++ Cells w/ Cells w/ With Other + Cells w/
Compound (mg/kg) Time* Animals Cells Index % Breaks** Reunion** Aberrations** Aber, **
High Level 5000 6 hrs. 5 240 4.43 0 1(0.42) 0 1(0.42)
24 hrs. 5 250 4.72 0 1(0.40) 0 1(0.40)
48 hrs. 5 250 4.06 0 2(0.80) 0 2(0.80)
Negative Control Food 6 hrs. 3 150 8.06 0 0 0 0
Pellet 24 hrs, 3 150 9.40 0 0 0 0
48 hrs. 3 150 8.13 0 1(0.66) 0 1(0.66)
Positive Control 0.3 24 hrs. 5 250 4.65 14(5.6) 34(]3.6) >12(4.8; 58(23.2)
TEM 7f(2.8
. 1pp(0.4)
Tpu(0.4)

*  Time of kill after dosing.

** Numbers in ( ) are percent aberrations per total cells counted.

+ Symbols: > = greater than 10 aberrations per cell; f = fragments; pp = polyploid; and pu = pulverization.
++ Based on a count of at least 500 cells per animal.

8L
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Compound

High Level

Negative Control

|

** Numbers in ( ) are percent aberrations per total cells counted.
++ Based on a count of at least 500 cells per animal.

64

B | I Y Y T O B Y O OTTYDO“TY O O“TTY O TTY Y
POWDERED AGAR
FDA 71-53
SUBACUTE STUDY
METAPHASE SUMMARY SHEET
TEST II
No. of No. of No. of No. of
Dosage No. of No. of - Mitotic++ Cells w/ Cells w/ Cells w/ Cells w/
(mg/kg) Animals Cells Index % Breaks** Reunion** Other Aber.**  Aber.**
5000 4 200 3.12 2(1.00) 2pp(1.00) 4(2.00)
Food 3 150 5.60 0 0 0
Pellet
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7. Dominant Lethal Study - Test I

a. Acute study

Significant increases in average implantations

and average resorptions were seen in the low dose group at week 8. These
increases were also shown in proportion of females with two or more dead
implants and dead implants per total implants.
b. Subacute study
Significant differences between the negative

control and experimental groups were shown in a few instances at various

weeks throughout the parameters. However, no strong indications were seen.

[E BIONETICS
Litton ’
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c. DOMINANT LETHAL ASSAY SUMMARY TABLES
CONTRACT FDA 71-268
COMPOUND FDA 71-53
POWDERED AGAR
TEST 1

(Through error the computer had been
programmed so that a double rounding

off of numbers occurred at print out.

In no way does this alter the statistics
which are calculated on the full unrounded
numbers. )

[E BIONETICS 81
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TABLE I

COMPOUND 53

[

STUDY ACUTE
PERTILITY INDEX

HISTORICAL NEGATIVE

.06 ARITH DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
JOSE DOSE WEEK CONTROL CONTROL 7.150 MG/KG 71.500 MG/KG 715.000 NMG/KG CONTROL
1 95/139=0.69 1U/20=O,70 14/20=0.70 13/20=0.65 13/20=0.65 14/20=0.70
2 103/139=0.75 16/20=0.80 18/20:0:90 18/20=0.90 14/20=0.70 15/20=0.75
| 3 104/138=0.76 15/20=0.75 19/20=0.95 17/20=0.85 19,/20=0.95 15/20=0.75
[ *
4 118/140=0.85 18/20:0.90 17,/20=0.85 18/20=0.90 19/20=0.95 14/20=0.70
5 110,/139=0.80 17/20=0.85 15/19=0.79 17/20=0.85 17/20=0.85 15/18=0.84
< 6 109/139=0.79 19/20=0.95 16/20=0.80 17/20=0.85 19/20=0.95 17/20=0.85
b
7 111/138=0.85 16/19=0.85 15/20=0.75 17/20=0.85 18/20=0.90 17/19=0.90
8 116/140=0.83 17/20=0.85 18/19=0.95 15/20=0.75 18/20=0.90 15/20=0.75

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE !,* = SIGNIFICANT AT P LESS THAN 0.05
TWO !, = SIGNIFICANT AT P LESS THAN 0.01 ..

* SIGNIFICANTLY DIFFERENT FROM CONTROL :
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE {HEADING QF COLUMN) *

o}
(3]
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DOSE LEVEL

kw% &Q{k‘Lgf ’W£;¥ ];7””E§? 0y R S
' TABLE II
COMPOUND 53 STUDY ACUTE
AVERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE
0G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL
JOSE DOSE WEEK CONTROL CONTROL 7.150 MG/KG  71.500 MG/KG

2 1223/103=11.9 204/16=12.8 215/18=11.9

11§61 3 1276/104=12.3 159/15=10.6 199/19=10.5
*DD *3dD
4 1408/118=11.9 218/18=12. 1 188/17=11.1
5 1290/110=11.7 176/17=10.4 190/15=12.7%0a1
‘ a1

[y
o & ! 6 1292/109=11.9 220/19=11.6 169/16=10.6
! @D

7 1436/117:12.3 190/16=11.9 193/15=12.9

1

1180,/ 95=12.4

171/14=12.2

153/14=10.9

235/18=13. 1%¥31
5021

8 1353/116=11.7 198/17=11.7

161/13=12.4
219/18=12.2
192/17=11.3
220/18=12.2
206/17=12. 121
180/17=10.6
aD

207/17=12.2

183/15=12.2

715.000 MG/KG

169,/13=13.0

171/14=12,2

241/19=12. 7221

210/19=11.1

189/17=11.1

236/19=12.4

208/18=11.6

216/18=12.0

SYMBOLS ON FIKST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SEUCOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST

! AND @ = ONE-TAILED TEST

ONE !,6,3,* = SIGNIFICANT AT P LESS THAN 0.05

TWO !,§6,d,%¥ = SIGNIFICANT AT P LESS THAN 0.01
os

w
*,d SIGNIFICANTLY DIFFERENT FROM CONTROL
&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DCSE (HEADI

NG OF COLUMN)

POSITIVE
CONTROL

166/14=11.9
184/15=12. 3
173/15=11.5
172/14=12.3
172/15=11.5
204/17=12.0

209/17=12.3

186,/15=12. 4
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LOG

ARITH

DOSE DOSE WEEK

“ 11

v8

1

Bu
=]

5;?

HISTORICAL
CONTROL
1322/ 95=13.9
1359,/103=13.2
1364,/104=13.1
1532/118=13.0
1428/110=13.0
1446/109=13. 3

1543 /117=13. 2

1599/116=13.8

COMPOU

ND

TABLE III
53

s s B B M s Bs B s U

STUDY ACUTE

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

NEGATIVE
CONTROL
182/14=13.0
229/16=14.3
201/15=13. 4
252/18=14.0
220/17=12.9
243/19=12.8

224/16=14.0

224/17=13.2

aD

DOSE LEVEL

7.150 MG/KG
196/14=14.0
241/18=13. 4
254/19=13. 4
230/17=13.5
208/15=13.9
208/16=13.0
228/15=15.2

ol

252/18=14.0

DOSE LEVEL

71.500 HMG/KG

176/13=13.5

244/18=13.6

230/17=13.5

201/18=13.4

224/17=13.2

205/17=12.1

2D

234/17=13.8

209/15=13.9

DOSE LEVEL
715.000 MG/KG
178/13=13.7
191/14=13.6
274/19=14. 4
243/19=12.8
216/17=12.7
261/19=13.7

230/18=12.8

229/18=12.7

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT
SIGNIFICANT

AT P LESS THAN 0.05
AT P LESS THAN 0.01

® SIGNIFICANTLY DIFFERENT FROM CONTROL
{ SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DCSE (HEADING OF COLUMN)

oI

@D

5
POSITIVE
CONTROL

190/14=13.6

202/15=13.5

222/15=14.8

*a1

189/14=13,5

192/15=12.8

233/17=13.7

233/17=13.7

197/15=13,1
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COMPOUND 53 TABLE I‘S,TUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

.0G ARITH HISTORICAL NEGATIVE DOSE LEVEL  DOSE LEVEL DOSE LEVEL POSITIVE
)OSE DOSE WEEK CONTROL CONTROL 7.150 MG/KG  71.500 MG/KG 715.000 MG/KG CONTROL
1 142/ 95= 1.5 11/14= 0.8 43/14= 3.12I 15/13= 1.2 9/13= 0.7 24/14= 1.7
2 136/103= 1.3 25/16= 1.6 26/18= 1.4 25/18= 1.4 20/14= 1.4 18/15= 1.2
3 88/104= 0.9 '42/15= 2.8 55/19= 2.9 38/17= 2.2 33/19= 1.7  49/15= 3.3
511 *%DDT *20T *422 T *21 *%3 7
4 124/118= 1.1 34/18= 1.9 42/17= 2.5 21/18= 1.2 33/19= 1.7 17/14= 1.2
*DI DI
- 5  138/110= 1.3 U44/17= 2.6 18/15= 1.2 18/17= 1.1 27/17= 1.6 20/15= 1.3
= ,
6  154/109= 1.4 23/19= 1.2 39/16= 2.4 25/17= 1.5 25/19= 1.3 29/17= 1.7
aI
! 7 107/117= 0.9 34/16= 2.1 35/15= 2.3 27/17= 1.6 22/18= 1.2 26/17= 1.4
*%29 I 221 : | ar
8 246/116= 2.1 26/17= 1.5 17/18= 0.9 26/15= 1.7 13/18= 0.7 11/15= 0.7
! 1 *3D *%22D *22D

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST ..
! AND @ = ONE-TAILED TEST

ONE !,6,@,% = SIGNIFICANT AT P LESS THAN 0.05
TWO !',&,d,* = SIGNIFICANT AT P LESS THAN 0.01
0]

o
*,d SIGNIFICANTLY DIFFERENT FROM CONTROL
&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)



LOG ARITH
DOSE DOSE
& !
!
& !
1
pub
(V-]
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Y

SYMBOLS ON FIRST LINE
THE NEGATIVE CONTROL GRQUP

WEEK

1

HISTORICAL
CONTROL
20/ 95=0.22
43/103=0.42
53/104=0.51
53/118=0.45
60/110=0.55
45/109=0.42

53/117=0.46

65/116=0.57

COMPOUND

NEGATIVE
CONTROL

8/14=0.58

10/16=0.63

8/15=0.54

9/18=0.50

14/17=0. 83

13/19=0.69

12/16=0.75

6/17=0. 36

53

DOSE LEVEL
7.150

1/14=0.083D

6,/18=0.34
9/1920.48
17/17=1.00
5/15=0.34
5/16=0.32

9/15=0.60

MG/KG

STUDY ACUTE

DOSE LEVEL

71.500 MG/KG

2/13=0.16

3/18=0.17

3/17=0.183D

11/18=0.62

12/17=0.71

8/17=0.48

8/17=0.48

19/18=1.06*a3aI 10/15=0.67

DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES

? By LY

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

DOSE LEVEL

715.000 MG/KG

T7/13=0.54

12/14=0.86

10/19=0.53

13/19=0.69

3/17=0.18%*aD
*aD aX

12/19=0.64

- 14/18=0.78

7/18=0.39

USING

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

98

*,d SIGNIFICANTLY DIFFERLENT
§&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

TWO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

FROM CONTROL

POSITIVE
CONTROL

18/14=1.29
**22I

32/15=2.14%3X
**DDI

22/15=1.47
oI
18/15=1.20

16/17=0.95

8/17=0.48

*I

11/15=0.74



0G

ARITH
'OSE DOSE

[oy
S

. S

WEEK

1

HISTORICAL
CONTROL
19/ 95=0.20
32/103=0. 32
32/104=0.31
39/118=0.34
36/110=0.33
36/109=0.34

38,/117=0. 33

44,116=0.38

COMPOUND

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

NEGATIVE

CONTROL
5/14=0.36
6/16=0.38
7/15=0.47
7/18=0.39
9/17=0.53
8/19=0.43

8/16=0.50

6/17=0.36

53

DOSE LEVEL

7.150 NG/KG

1/14=0.08

6/18=0.34

7/19=0.37

3/15=0.20

5/16=0.32

5/15=0.34%

12/18=0.67

R R e T e B e
TABLE VI
STUDY ACUTE

*

PRty

o 1
T

DOSE LEVEL

71.500 MG/KG

2/13=0.16

3/18=0.17

3/17:0.18

4/18=0.23

5/17=0.30

5,/17=0.30

4/17=0.24

9/15=0.60

;ﬁ? ‘ﬁﬁﬁ

iﬁﬁ?

DOSE LEVEL
715.000
5/13=0.39
7/14=0.50
8/19=0.43

10/19=0.53
2/17=0.12%
6/19=0.32

?1/18:0.62

*

4,/18=0.23

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

%* STIGNIFICANTLY DIFFERENT FROM CONTROL

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE ({HEADING OF COLUMN)

[o0]
~J

i
e

¥y

MG/KG

Ty
mm,,.‘i

=3

POSITIVE
CONTROL

9/14=0.65
x %

11/15=0.74%
¥* %

9/15=0.60
4

4/14=0.29

9/15=0.60
*x

8/17=0.48

8/17=0.48

7/15=0.47
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TABLE VII

COMPOUND 53 STUDY ACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

.0G  ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
)OSE DOSE WEEK CONTROL CONTROL 7.150 MG/KG 71.500 HG/KG 715.000 HMG/KG CONTROL
11 1 1/ 95=0.02 2/14=0.15 0/14=0.0 0/13=0.0 2/13=0.16 5/14=0.36
11 ' *ox % *k
! 2 11/103=0. 11 3/16=0.19 0/18=0.0 0/18=0.0 b/14=0.29 4/15=0.27
!
3 16/104=0.16 1/15=0.07 2/19=0.11 0/17=0.0 1/19=0.06 3/15=0.20
4 11/118=0.10 1/18=0.06 5/17=0.30 1/18=0.06 3/19=0.16 2/14=0.15
&%
Lot 5 16/110=0.15 2/17=0.12 2/15=0.14 1/17=0.06 1/17=0.06 3/15=0.20
)
6 9,/109=0.09 4/19=0.22 0/16=0.0 2/17=0.12 4/19=0.22 3/17=0.18
7 11/117#0.10 3/16=0.19 4/15=0.27 2/17=0,12 3/18=0.17 0/17=0.0
%* )
8 18/116=0. 10 0/17=0.0 6/18=0.34%x% 1/15=0.07 2/18=0.12 3/15=0.20

SYMBOLS ON FIRST LINE DENOTE‘SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01 v,

n

* SIGNIFICANTLY DIFFERENT FROM CONTROL ‘
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN) ‘

[0}
[0}
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91

68

WEEK

1

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
CONTROL GROUP

THE NEGATIVE

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT

HISTORICAL
CONTROL
20/1180=0,.02
43/1223=0.04
53/1276=0.05
53/1408=0.04
60/1290=0.05
45/1292=0.04

53/1436=0.04

65/1353=0.05

g 7} 53 &9 =y Ty £y Sy 5

COMPOUND

NEGATIVE

CONTROL
8/171=0.05
10/204=0.05
8/159=0.06
9/218=0.05
14/176=0.08
13/220=0.06

12/190=0.07

6/198=0.04

THE HISTORICAL CONTROL GROUP

*,d
*,d

it

= TWO-TAILED TEST
= ONE-TAILED TEST

SIGNIFICANTLY DIFFERENT FROX

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

53

CONTROL

TABLE VIII

DOSE LEVEL

7.150 MG/KG

1/153=0.01
6/215=0.03
9/199=0.05

17/185:0.10
5,/190=0.03aD

2D

5/169=0.03

9/193=0.05

19/235=0.09%*aI

STUDY ACUTE
DEAD IMPLANTS / TOTAL IMPLANTS

DOSE LEVEL
71.500 MG/KG

2/161=0.02

3/219=0.02

*@D

3/192=0.02aD

*@D

11/220=0.05
12/206=0.06
8/180=0.05
8/207:6:OQ

10/183=0.06

DIFFERENCES USING

DOSE LEVEL
715.000 HG/KG

7/169=0.05

12/171=0.08

10/241=0.05

13/210=0.07

3/189=0.02%aD

POSITIVE
CONTROL

18/166=0.11
%37

32/184=0. 1821
orT
22/173=0.13

11/172=0.07

18/172=0. 11

*2aD

12/236=0.06

14,/208=0.07
T

7/216=0.04

16/204=0.08

8/209=0.04

11/186=0.06



0G
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L1

ARITH

E DOSE WEEK

1

HISTORICAL

CONTROL

92/139=0.67

104,/140=0.75

101/139=0.73

104/134=0.78

108/139=0.78

120/139=0.87

117/135=0.87

£y =3 53 |/F =9 5
TABLE I
COMPOUND

NEGATIVE
CONTROL

12/20=0.60

14 /20=0.70

1 18,/20=0,90

16,/20=0.80

14/18=0.78

16/20=0.80

18/20=0.90

53

FERTILITY INDEX

DOSE LEVEL

7.150 MG/KG

12/720=0.60

17/20=0.85

16/20=0.80

19/20=0.95

19/19=1.00%

*

18/20=0.90

/

18/20=0.90

DOSE LEVEL

71.500 MG/KG

12/20=0.60
13/20=0.65
16,/20=0.80
15,/20=0.75
15/20=0.75
12/20=0.60

Tk

12/20=0.60%*
dede

o B

STUDY SUBACUTE

DOSE LEVEL

715.000 MG/KG

15/20=0.75

15/20=0.75

17/19=0.90

16/20=0.80

17/20=0.85

16/18=0.89

16/20=0.80

SYMBOLS .ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE !, *
TWO 1,%*

[

* SIGNIFICANTLY DIFFERENT FEOM CONTROL

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMH)

06
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TABLE IX

COMPOUND 53 STUDY SUBACUTE

AVERAGLE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

0G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
OSE DOSE WEFK CONTROL CONTROL 7.150 MG/KG  71.500 MG/KG 715.000 MG/KG
1 1084/ 92=11.8 147/12=12.3 149,/12=12. 4 142/12=11.8 176/15=11.7
2 1301/104=12.5 173/14=12.4 190/17=11.2 152/13=11.7 183/15=12.2
*23D
3 1196/101=11.8 209/18=11.6 192/16=12.0 203/16=12.7 197/17=11.6
4 1221/104=11.7 193/16=12.1 203/19=10.7*aD 182/15=12.1 193/16=12.1
* * D
5 1299,/108=12.0 163/14=11.6 219/19=11.5 178/15=11.9 194/17=11. 4
[W"Y
@
6 1437/120=12.0 189/16=11.8 198/18=11.0 144/12=12.0 185/16=11.6
ap
7 1352/117=11.6 214/18=11.9 204/18=11.3 138/12=11,2 184/16=11.5

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND % = THO-TAILED TEST
1 A =

ND @ = ONE-TAILED TEST
ONE !,6,®d,% = SIGNIFICANT AT P LESS THAN 0.05 v,
TWO !,&,d,% = SIGNIFICANT AT P LESS THAN 0.01

*,d SIGNIFICANTLY DIFFERENT FROM CONTROL .
§&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

w

w—d
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TABLE III
COMPOUND 53 STUDY SUBACUTE
AVERAGE CORPORA LUTEA PER PREGNANT FEMALE
LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 7.150 MG/KG 71.500 MG/KG 715.000 MG/KG
1 1218/ 92=13.2 167/12=13.9 156/12=13.0 148/12=12.33D 200/15=13.3
aD
2 1395/104=13.4 204/14=14.6 238/17=14.0 168/13=12.9aD 200/15=13.3
) 3 1290/101=12.8 245/18=13.6 218/16=13.6 220/16=13.8 227/17=13.4
! ‘ 3l
4 1285/104=12.4 214/16=13. 4 226/19:11.9 192/15=12.8 202/16=12.6
- 5 1366/108=12.7 188/14=13.4 236/19=12.4 193/15=12.9  218/17=12.8
m .
6 1580/120=13.2 229/16=14,3 228/18=12.7 187/12=15.6 226/16=14,1
1
7 1474/117=12.6 237/18=13.2 238/18=13.2 152/12=12.7 203/16=12.7

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENCTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST

ONE !,6,d,*% = SIGNIFICANT AT P LESS THAN 0.05 ..
TWO !,&6,d,% = SIGNIFICANT AT P LESS THAWN 0.01

*,d SIGNIFICANTLY DIFFEXRENT FROM CONTROL - :
&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

e}
N



§iﬁ§
0G ARITH HISTORICAL
)OSE DOSE WEEK CONTROL
1 134/ 92= 1.5
! 2 94 /104= 0.9
3 94 /101= 0.9
1
. 4 64/104= 0.6
c
5 67/108= 0.6
, 1 !
6  143/120= 1.2
511 & 1t

7 122/117= 1.0

COMPOUND

NEGATIVE
CONTROL
20/12= 1.7
31/14= 2.2
36/18= 2.0

oI
21/16= 1.3
25/14= 1.8
40/16= 2.5
23/18= 1.3

i Bt M B

s S Slkee Han s i Al

TABLE IV

53

STUDY SUBACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

DOSE LEVEL DOSE LEVEL DOSE LEVEL
7.150 MG/KG  71.500 MG/KG 715.000 MG/KG
7/12= 0.6 6/12= 0.5 24/15= 1.6

2D - £22D
48/17= 2.8 16/13= 1.2 17/15= 1.1
*%90T
26/16= 1.6 17/16= 1.1 30/17= 1.8
23/19= 1.2 10/15= 0.7 . 9/16= 0.6
17/19= 0.9 15/15= 1.0 20/17= 1.4
30/18= 1.7 43/12= 3.6 41/16= 2.6
*221 *201
34/18= ‘

1.9 18,/12= 1.5 19/16= 1.2

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST
ONE 1,6,0,% =

TWO !,8,d,* =

*,d SI

&,1 SI

GNIFICANTLY DIFFERENT FROM CONTROL
GNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMNN)

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01



R B

HISTORICAL

0G ARITH
0OSE DOSE WEEK CONTROL
1 35/ 92=0.39
1 !
2 49,/104=0.48
3 55/101=0.55
4  61/104=0.59
o 5 71/108=0.66
ot

6 47/120=0.40

e

7  59/117=0.51

COMPOUND

AVERAGE RESORPTIONS

NEGATIVE
CONTROL
10/14=0.72
14/18=0.78
5/16=0.32
7/14=0.50

15/16=0.94

11/18=0.62

TABLE
53

DOSE LEVEL
7.150 M
2/12=0.17
2/17=0.12
7/16:0-“’4
15/19=0.79
7/19=0.37

9/18=0.50

12/18=0.67

v

F

STUDY SUBACUTE

(DEAD IMPLANTS)

G/KG

*aD
*9dD

DOSE LEVEL
71.500 MG/KG

3/12=0.25
14 /13=1.08
10,/16=0.63
11/15=0. 74
11,15=0. 74
13/12=1.09

6,/12=0.50

PER PREGNANT FEMALE

DOSE LEVEL
715.000 MG/KG

1/15=0.07
*%23D

6/15=0,40
AL A
11/17=0.65
7/716=0.44
9/17=0.53

7/16=0.44

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

* %
i

¥6

TWO-TAILED TEST
ONE-TAILED TEST

A SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01
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TABLE VI
STUDY SUBACUTE

LOG
DOSE DOSE WEE

e 4

N

S6

ARITH

1

HISTORICAL

K CONTROL

28/ 92=0.31

32/104=0.31

34/7101=0,34

38/104=0.37

49,/108=0.46

33/120=0,28

34/117=0.30

COMPOUND

NEGATIVE

CONTROL
3/12=0.25
6/14=0.43
8/18=0.45
4/16=0.25

10/16=0.63

8/18=0.45

¥

53

DOSE LEVEL
7.150 MG/KG

2/12=0.17
2/17=0.12%
5/16=0.32
8/19=0.43
7/19=0.37
8/18=0.45

DOSE LEVEL
71.500 MG/KG

2/12=0.17

7/13=0.54

9/16=0.57

8/15=0.54

8,/15=0.54

6/12=0.50

5/12=0.42

=j =y

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

DOSE LEVET

715.000 MG/KG

1/15=0,07

6/15=0.40

1/17=0.42

6/16=0.38

7/17=0.42

7/16=0.44

6/16=0.38

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

®
iwon

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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TABLE VII

COMPOUND 53 STUDY SUBACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

HISTORICAL

LOG ARITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROQL CONTROL 7.150 MG/KG 71.500 MG/KG 715.000 MG/KG
1 6/ 92=0.07  2/12=0.17 0/12=0.0 1/12=0.09 0/15=0.0
2 8/104=0.08 2/14=0.15 0/17=0.0 4/13=0.31 0/15=0.0
3 14/101=0.14  3/18=0.17 1/16=0.07 1/16=0.07 4/17=0.24
4 14/104=0.14  1/16=0.07 3/19=0.16 2/15=0.14 1/16=0.07
5  18/108=0.17 1/14=0.08 0/19=0.0 3/15=0.20 2/17=0.12
[ ]
w .
6 9/120=0.08 4/16=0.25 1/18=0.06 1/12=0.09 1/16=0.07
*»
7 14/117=0.12  2/18=0.12 2/18=0.12 1/12=0.09 1/16=0.07

96

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFEKRENCES USING
THE NEGATIVE CONTROL GEOUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

[

L ]

NE
WO

som A

¥
o X

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN) ..
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TABLE VITII
COMPOUND 53 STUDY SUBACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
WEEK CONTROL CONTROL 7.150 MG/KG 71.500 MG/KG 715.000 MG/KG
1 35/1084=0.04 5/147=0.04 -2/149=0,02 3/142=0.03 1/176=0.01
‘ aD *@D
2 49,/1301=0.04 10/173=0.06 2/190=0.02aD 14/152=0.10 6/183=0.04
‘ *2dD I
3  55/1196=0.05 14/209=0.07 7/192=0.04 10/203=0.05 11/197=0.06
4 61/1221=0.05 5/193=0.03 15/203=0.08 11/182=0.07 7/193=0.04
5 71/1299=0.06 7/163=0.05 7/219=0.04 11/178=0.07 9/194=0.05
*3D
6 47,/1437=0.04 15/189=0.08 9/198=0.05 13/144=0.10 8/185=0.05
ol
7 59/1352=0.05 11/214=0.06 12/204=0.06 6/134=0.05 7/184=0.04

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE HISTORICAL CONTRGL GROUP

= TWO-TAILED TEST
@ = ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05 ..
SIGNIFICANT AT P LESS THAN 0.01

[ 1]

*,0
TWO *,d

,d SIGNIFICANTLY DIFFERENT FROM CONTROL



s

Ty Y TTY OTY OTY OTTY OTY OTY O TR%ZYLDOTYDOTYSDOTYT Y

D |

8. Dominant Lethal Study - Test II

Compound FDA 71-53, Powdered Agar, was administered to
ten male rats (400 grams) at a dose level of 5,000 mg/kg according to;acute'
(single dose) and subacute (five doses) protocols. Each treated male rat
was mated with two virgin female rats each week for seven (subacute) or
eight (acute) weeks. Two weeks after mating, these female rats were sacrificed
and the fertility index, preimplantation loss and lethal effects on the embryos
were determined and compared with those same parameters calculated from negative
(saline-dosed) and positive (0.3 mg/kg TEM-dosed) control animals.

The values calculated for those parameters from animals
dosed with compound FDA 71-53, Powdered Agar,'did not significantly vary from
those obtained from the negative controls; whereas, TEM caused. a significant
préimp]antation loss and embryo resorption during the first five weeks.

Comparing these data with the previously obtained values
for dose levels 715 mg/kg, 71.5 mg/kg and 7.15 mg/kg revealed no dose-response
ér time-trend patterns, thus indicating that compound FDA 71-53, Powdered

Agar, does not induce dominant lethal mutations as measured by this test.

[B BIONETICS : 98
Litton
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DOMINANT LETHAL ASSAY SUMMARY TABLES
CONTRACT FDA 71-268
COMPOUND FDA 71-53

POWDERED AGAR
TEST 11

(Through error the computer had been
programmed so that a double rounding

off of numbers occurred at print out.

In no way does this alter the statistics
which are calculated on the full unrounded
numbers. )

EB BIONETICS
Litton
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ARITH

HISTORICAL

DOSE WEEK CONTROL

1

138/199=0.70

154/199=0.78

154/198=0.78

172/200=0.86

160/199=0.81

156/199=0.79

169/157=0. 86

166 ,/200=0.83

D I B
COMPOUND 53

NEGATIVE
CONTROL

16/ 20=0.80

15/ 20=0.75

14/ 20=0.70

17/ 20=0.85

15/ 20=0.75

19/ 20=0.95

15/ 20=0.75

16/ 20=0.80

B |

D B

TABLE I

B |

STUDY ACUTE

FERTILITY INDEX

DOSE LEVEL
5000. MG/KG

14/

13/

11/

12/

13/

16/

14/

15/

20=0.70

20=0.65

20=0.55

*

20=0,60

% %

20=0.65

20=0.70

20=0.75

D R |

POSITIVE
CONTROL

10/ 20=0.50%

12/

o4

6/

15/

14/

15/

20=

20=

20=

20

20=

20=

0.60
U.20%%

* %

0.30%x*
# K

=0.75

0.70%

0.75

14/ 20=0.70

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USI
THE NEGATIVE CONTROL GROUP

S3YMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIOVJHIPS AND DIFFERENCES

THE HISTORICAL CONTROL GROUP

ONE 1, %
THO 1, %

o

SIGNIFICANT AT P LESS THAN 0.05
P LESS THAN 0,01

SIGNIFICANT AT

* SIGNIFICANTLY DIFFERENT FROM CONTROL

! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNMN)

USING

T Y Ty T
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TABLE II
COMPOUND 53
AVERAGE NUMBER OF
LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 5000, 46/KG
1 1720/138=12.5 203/ 16=12.7 136/ 14= 9.7%3D
*5D
2 1871/154=12,2 182/ 15=12.1 169/ 13=13.0

LoL

3 1867/154=12,1 173/ 14=12.4 128/ 11=11.6

4 2063/172=12.0 208/ 17=12.2 137/ 12=11.4

5 1906/160=11.9 193/ 15=12.9 170/ 13=13.1
*2X *DI

6 1868/156=12.0 254/ 19=13.4 186/ 16=11.6aD
*DDT

7 2082/169=12.3 183/ 15=12.2 169/ 14=12.1

8 1978/166=11.5 199/ 16=12.4 180/ 15=12.0

D |
STUDY ACUTE

160/

81/

25/

32/

149/

185/

184/

182/

T3OTTY TTY O OTYS Y T

IMPLANTATIONS PER PREGNANT FEMALE

POSITIVE
CONTROL

10=10.0%%3aD
*%9aD

12= 6.8%%02D
**¥92D

4= 6,3%%23D
*%3DD

6= 5,.3%¥3)D
=RPAD

15= 9,9%%2aD

*3D

14=13.2
*DI

15=12.3

14=13.0
*3dL

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE

SYMBOLS

TUE

& AND =%
! AND @

ONFE
THO

.
. D
Byt

NEGATIVE CONTROL GROUP
HISTORICAL CONTROL GROUP
= TWO-TAILED TEST

ONE~TAILED TEST

',6,2,% = SIGNIFICANT AT P LESS THAN 0,05

= SIGNIFICANT AT P LESS THAN 0,01
SIGNIFICANTLY DIFFERENT ?ROM CONTROL
SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE

ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIDPS AND DIFPERENCES USING

(HEADING OF COLUMN)

A |
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L.OG

DOSE

201

TABLE IIX
COMPOUND 53 STUDY ACUTE

AVERAGE CORPORA LUTEA PER PREGNANT FENALE

ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE WEEK CONTROL CONTEROL 5000, HMG/KG CONTROL
1 1936/138=14,0 251/ 16=15.7 196/ 14=14.08D 126/ 10=12.6%%33D
*3T aD
2 2120/154=13.8 217/ 15=14,5 192/ 13=14.8 168/ 12=14.0
oI
3 2087/154=13.6 215/ 14=15,4 160/ 11=14.6 54/ 4=13.5%aD
*DDI *22 1 -
4 2299/172=13.4 232/ 17=13.7 159/ 12=13.3 77/ 6=12.8
5 2132/160=13.3 220/ 15=14.7 209/ 13=16.1 201/ 15=13.4
*31 **DDI
6 2100/156=13.5 302/ 19=15.9 233/ 16=14.6 252/ 14=18.0
*%Q T **321
7 2284/169=13.5 203/ 15=13.5 203/ 14=14.5 221/ 15=14.7
*D1I
8 2330/166=14.0 217/ 16=13.6 211/ 15=14.1 212/ 14=15.1a1

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP ’

& AND *
! AND o

TWO-TAILED TEST
ONE~TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05

ONE !,86,2,%
by SIGNIFICANT AT P LESS THAN 0.01

TWO !,6,8,*

fHou

*,®d SIGNIFICANTLY DIFFERENT FROM CONTROL
&,% SIGNIFICANT RELATIONSHIP WITH ARITH CR LOG DOSE (HEADING OF COLUHN)

. |
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LOG

ARITH

DOSE DOSE

eol

WEEK

1

8

HISTORICAL
CONTROL
216/138= 1.6
249/154= 1.6
220/154= 1.4
236/172= 1.4
226/160= 1.4
232/156= 1.5
202/169= 1.2
352/166= 2.1

COMPOUND 53

NEGATIVE
CONTROL
48/ 16= 3.0
35/ 15= 2.3
**xpI
*%0d 1
24/ 17= 1.4
27/ 15= 1.8
48/ 19= 2.5
*DI
20/ 15= 1.3
18/ 16= 1.1

TABLE

DOSE L
5000.

60/ 4=

23/ 13=

]

32/ 1

[\
it

227 1

13

39/
47/ 16=
34/ 1u=

31/ 15=

Iv

STUDY ACUTE

EVEL
HG/KG

4,3
*301

3.0
*x2 QI

2.9
*DI

2,401
**93I

2.1

AVERAGE PREINPLANTATION LOSSLES PER PREGNANT FEMALE

POSITIVE

CONTROL

26/ 10= 2.6
87/ 12= 7.3%%321
**Qa1
29/ U= 7,3%*%321
' *x9@ I
45/ 6= 7.5%*%¥3d1
#%QDI

52/ 15= 3.5
*¥*gg I

67/ 4= 4.8
*%PPT

37/ 15= 2.5

I
30/ 14= 2.1

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOKD LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP ’

& AND *
! AND 2

ONE !
TWO !

®,D
byt

[

$ &0, ¥
1O 0, *

TWO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT AT P LTSS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

SIGNIFICANTLY DIFFERENT FROM CONTROL
SIGNIFICANT RELATIONSHIP WiTiH ARITH OR LOG DCSE (HEADING OF

COLUMN)
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i

LOG

DOSE DOSE

¥01L

ARITH
WEEK

1

HISTORICAL
CONTROL
37,/138=0.27
72/154:0.“7
89/154=0.58
85/172=0.,50
98,/160=0.62
76/156=0,49

87/169=0,52

87/166=0,53

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNAKT FEMALE

COMPOUND 53

NEGATIVE
CONTROL

15/

13/

3/

8/

6/

17/

3/

9/

16=0. 94
I

15=O.87
14=0.22
*dD
17=0.48
15=00 “0
19=0.90
15=0.20

*aD

16=0.57

-y
TABLE V

S

I 7Y 7Y T

STUDY ACUTE

DOSE LEVEL

500C. MG/KG
10/ 14=0.72

16/‘13:102“
4/ 11=0.37
5/ 12=0., 42
9/ 13=0.70
11/ 16=0.69

5/ 1“:0. 36

16/ 15=1.07

POSITIVE
CONTROL

88/ 10=8,80%*331
=*0@1

12=5.75%%0d1
*%dD I

69/

U=6.25%*%221
*%*DAI

25/

6=U,8u%*3dI
*%2DT

29/

15=3.67*%231
**921

55/

1“:1-36
*aI

19/

15=1.27%*3d1
**0)1

19/

15/ 14=1.08

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEROL GROUP .

& AND * =
! AND 2 =

17/ 77!

ONE

TWO-TAILED TEST
TEST

-TAILED

SIGNIFICANT AT P LESS THAN 0.05

SIGNIFICANT AT P LESS

IGNIFICANTLY DIFFERENT FROM CONTROL
IGNIFICANT RELATIONSHIP WITH ARITH OR LOG DCSE (HEADING OF COLUMN)

PHAN V.01

1

1
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AISTORICAL
CONTROL

LOG ARITH

DOST DOSE WEEX

1 31/138=0.23

.2 52/154=0.34

3 55/154=0,36

4 64,/172=0,38

5 60/160=0,38

6 55/156=0.36

7 62/169=0.37

8 62/166=0.38

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUPD

B

.

NEGATIVE
CONTROL
6/ 15=0.40
2/ 14=0,15

7/ 17=0. 42

6/ 15=0,40

10/ 19=0.53

3/ 15=0.20

7/ 15=0,44

B
COMPOUND 53

PROPORTION OF F

3

D IR

IABLE VI

r",‘*,-—]

STUDY ACUTE

DOSE LEVEL
5000,
6/ 14=0,43
6/ 13=0.47

3/ 11=0.28

3/ 12=0.25

7/ 13=0.54

5/ 14=0.36

6/ 15=0.40

MG/KG

10/

12/

274

5/

15/

3/

11/

8/

U .

POSITIVE

CCNTROL

10=1,00%x*
* %

L X3

£

6=1.00%
**.

15=1.00%%
ok

14=0.65
*

145=O. 7“**
% %

1“:0058

Y T

EMALES WITH ONE OR MORE DEAD IHMPLANTATIONS

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HIS TORLLAL CONTROL GROUP

i

17 ]
HI—1

GNIFICANT

SIGNIFICANT AT P LESS
SIGNIFICANT AT P LESS

GNIFICANTLY DIFFERENT FROM CONTROL
LINEAR RELATIONSHI? WITH ARITH OR LOG

THAN 0.05
THAN 0.01

DOSE (HEADING OF

COLUHN)

—

.

7
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TABLE VII ‘
COMPOUND 53 STUDY ACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE DOSE WEEK CONTROL CONTROL 5000. MG/KG CONTROL
1 4/138=0.03 4/ 16=0.25 3/ 14=0.22 10/ 10=1.00%%
' _ * % . %X * %
2 18/15&:0.12 47 15=0.27 4/ 13=0. 31 12/ 12=1.00%%*
%o
3 25/154=0.17 1/ 18=0.08 1/ 11=0.10 4/ 4=1,00%%
L3 3
4 15/172=0.09 1/ 17=0.06 2/ 12=0.17 5/ b=0.,84%%
L34
S  24/160=0.15 0/ 15=0.0C 2/ 13=0.16 12/ 15=0.,80%%
E-3 3
6 17/156=0, 11 4/ 19=0.22 3/ 16=0.19 4/ 14=0,29
7  20/169=0.12 0/ 15=0.0 0/ 14=0.0 5/ 15=0,34%
*
8 20/166=0.13 2/ 16=0.13 4/ 15=0.27 3/ 14=0.22

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP -

* = SIGNIFICANT AT P LESS TiAN 0.05
* = SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN)

901
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HISTORICAL
WEEK CONTROL
1 37/1720=0.02
2 72/1871=0.04
3 89/1867=C.05
4 85/2063=0.04
5 98/1906=0.05
6 76/1868=0.04
7 87/2082=0.04
8 87/1978=0.04

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING

COMPOUND 53

Y

N RS
TABLE VIII

)

I

STUDY ACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

NEGATIVE
CONTROL

15/202=0.07
: *al

13/7182=0.07

3/173=C.02
*3aD

8/208=0.04

6/193=0.03

17/254=0.G7

3/183=0.02

*aD

G/199=C.05

THE HISTORICAL CONTROL GROUP

% = TWO-TA
d = ONE-TA
ONE %,

TWO *,93

ILED TEST
ILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.Cl

#,2d SIGNIFICANTLY DIFFERENT FROM CONTROL

DOSE LEVEL
5000. MG/KG

10/136=0.07

al

16/169=0.09

4/128=0.03

5/137=0.04

9/170=0.05

11/186=0.06

5/169=0.03

16/180=0.09

POSITIVE
CONTROL

88/100=0.88%%*aal
*%ga |

69/ 81=0,85%*aal
*%dal

25/ 25=1.00%*3al
#¥dad ]

29/ 32=0.91%*adal
xkgal

55/7149=0.37%%*aal
*%gal

15/185=0. 10
2l

19/184=0.10*%dal
*aal

15/182=0.08

B S

J—
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LOG
DOSE

801

D I
ARITH
DOSE 4

ol

p

—y = -

EK

1

HISTORICAL

CONTROL

134/199=0.68

152/200=0.76

156/199=0,79

153/194=0.79

155/197=0.79

168,/199=0.85

169/195=0,87

} T

NEGATIVE
CONTROL
14/ 20=0.70
14/ 20=0.70
15/ 20=0.75
17/ 20=0.85
16/ 20=0.80

18/ 20=0.90

17/ 20=0.85

.
COMPOUND 53

)

™ Y 7

STUDY SUBACUTE

TABLE I

FERTILITY INDEX

DOSE LEVEL

5000.

10/
13/
15/
17/
16/
16/

15/

MG /KG

20=0.50

20=0.65

20=0.75

20=0.85

20=0.80

20=O:80

20=0.75

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON
THE HISTORICAL CONTROL GROUP?

ONE 1, %

SIGNIFICANT AT P LESS THAN
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFIZANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN)

0.05

SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

-
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TABLE II

COMPOUND 53 STUDY SUBACUTE

AVERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 5000. MG/KG
1 1630/134=12.2 162/ 14=11.6 121/ 10=12.1
2 1904/152=12.5 182/ 14=13.0 165/ 13=12.7
3 1864/156=12.0 192/ 15=12.8 180/ 15=12,0
4 1791/153=11.7 207/ 17=12.2 209/ 17=12.3
5 1874,/155=12.1 205/ 16=12.8 197/ 16=12.3
6 2021/168=12.0 216/ 18=12.0 188/ 16=11.8
7 1954/169=11.6 219/ 17=12.9 194/ 15=12.9 o~
*%DDI *9I

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

TWO-TAILED TEST -
ONED~-TAILED TEST

& AND ¥
! AND 3

ONE !, 6,d,*% = SIGNIFICANT AT P LESS THAN 0.05
TWH0 !',&,d,* = SIGNIFICANT AT P LESS THAN 0,01

SIGNIFICANTLY DIFFERENT FROM CONTROL
SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DGSE (HEADING OF COLUHN)

I

. )

*l
&,

601
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TABLE III
COMPOUND 53 STUDY SUBACUTE

AVERAGE CORPORA LUTIEA PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LREVE
DOSE DOSE WEEK CONTROL CONTROL 5000, MG/KG
1 1855/134=13.8 195/ 14=13.9 136/ 10=13.6
2 2110/152=13.9 232/ 14=16.6 202/ -13=15.5
*%2DI
3 2085/156=13.4 244/ 15=16.3 214/ 15=14,33D
XIDT *0I -
4 1953/153=12.8 2484/ 17=14 .4 243/ 17=14.3
*331 *%39T
5 2079/155=13.4 254/ 16=15.9 220/ 16=13.8%0aD
**JDT
6 2290/168=13.6 259/ 18=14.4 217/ 16=13.6
7 2218/169=13.1 287/ 17=16.9 228/ 15=15.23D

**¥3d1 **3aX

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFEZRENCES USING
THE NEGATIVE CONTROL GROUP :

SYMBOLS ON SECOND LINE DENOTE SIGNIFPICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

TWO~-TAILED TEST
ONE-TAILED TEST

& AND *
! AND @

SIGNIFICANT AT P LESS THAN 0,05
SIGNIFICANT 'AT P LESS THAWN 0,01

(&
]
t

i

VB
4

’ l*
8' 1*

2 &

¢® SIGNIFICANTLY DIFFERENT FROM CONTROL :
»! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

oLt
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. TABLE IV '
COMPOUND 53 STUDY SUBACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE DOSE  WEEK CONTROL CONTROL 5000. AG/KG
1 225/134= 1.7 33/ 4= 2,4 15/ 10= 1.5
2 206/152= 1.4 50/ 14= 3.6 37/ 13= 2.9
*¥xDL
3 221/156= 1.4 52/ 15= 3.5 347 15= 2.3
*DI *21
4 162/153= 1.1 37/ 17= 2.2 34/ 17= 2.0
*%paI **2dI
5 205/155= 1.3 49/ 16= 3.1 23/ 16= 1.4aD
*xHDL
6 269/168= 1.6 43/ 18= 2.4 29/ 1= 1.8
ol o1
7 264/169= 1.6 68/ 17= 4.0 34/ 15= 2.3 o~
**daT

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTOKICAL CONTROL GROUP

& AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05

ONE , D, %
@,% = SIGNIFICANT AT P LESS THAN 0.01

1,6
TWO 1,6,

#*

& SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE {(HEADING OF COLUMN)

’
s

[ag]

Lt
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COMPOUND 53 STUDY SUBACUTE

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 5000, G/KG
1 56/134=0.42 14/ 14=1,00 5/ 10=0.50
2 77/152=0.51 18/ 14=1.29 14/ 13=1.08
oI *DD I
3 90/156=0.58 16/ 15=1, 07 11/ 15=0.774
4 85/153=0.56 8/ 17=0.48 12/ 17=0.71
5 96/155=0.62 14/ 16=0.88 13/ 16=0.82
6 84/168=0.50 17/ 18=0.95 16/ 16=1.00
DI DT
7 107/169=0.64 20/ 17=1.18 10/ 15=0.67

¢l

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATICNSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

=
[w)
&
Hn

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

H K

*,d SIGNIFICANTLY DIFFERENT FROM CONTROL
E,! SIGNIFICANT RELATIONSHIP WITH ARITH CR LCG DCSE {HEADING GF COLUMN)

1

N A |

.
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TABLE VI
COMPOUND 53 STUDY SUBACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 5000, H4G/KG
1 42/134=0,32 7/ 14=0,.50 3/ 10=0.30
2 50/152=0.33 8/ 14=0.58 9/ 13=0.70
%k
3 55/156=0.36 7/ 15=0.47 8/ 15=0.54
5 67/155=0.44 8/ 16=0.50 8/ 16=0,50
6 58/168=0.35 12/ 18=0.67 10/ 16=0.63
%%k 3
7 61/169=0.37 1/ 17=0.42 4/ 15=0.27 ™~

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

f 8

* SIGNIFICANTLY DIFFERENT FROM CONTROL
SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

)

gLl
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YOSE DOSE

ARITH
WEEK

1

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE

HISTORICAL

CONTROL

12/134=0,09

14/152=0.10

22/156=0.15

18/153=0.12

23/155=0.15

20/168=0.12

25/169=0.15

TTyOTTYOTT1TOTTY Y T

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

COMPOUND 53

NEGATIVE
CONTROL

by

by

5/

2/

.74

by

1/

CONTROL GROUP

14=0,29
) *
14=0,29
*
15=0, 34
17=0.12
16':0.25

18=0.23

17=0.42
¥ A

R R B

%ABigyVII

s

. |

o 1
« - y

STUDY SUBACUTE

DOSE
5000.

LEVEL
MG /KG

2/ 10=0.20
4/ -13=0. 31
*x
2/ 15=0.14
4/ 17=0.24
1/ 16=0.07
5/ 16=0.32
*

2/ 15=0.14

M |

|

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSUIPS AND DIFFEZRENCES USING

THE

ONE
TWO

¥
s ¥

pil

HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

% SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN)

|

1 | 0

)
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TABLE VIII
COMPQOUND 53 STUDY SUBACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE DOSE LEVEL
WEEK CONTROL CONTROL 5000« MG/KG
1  56/71630=0.03 14/162=0.09 5/121=0.04
2 77/1904=0.04 18/182=0.10 14/165=0.08
*a1
3 90/1864=0,C5 16/192=0.08 11/180=0.06
4 85/1791=0.05 8/207=0.04 12/209=2.06
5 96/1874=0.05 14/205=0,07 13/197=0.07
6 84/2021=0.04 17/216=0.08 16/188=0.09
*31 *31
7 107/1954=0.05 20/219=0.09 10/194=0.05

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE HISTORICAL CONTROL GROUP
= TWO-TAILED TEST
@ = ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.0l

0o

%42
TWO *,2

%93 SIGNIFICANTLY DIFFERENT FROM CONTROL

|

1

U |
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APPENDICES

IT. MATERIALS AND METHODS

A. Animal Husbandry

1. Animals (Rats and Mice)
Ten to twelve week old rats (280 to 350 g) and male
mice (25 to 30 g) were fed a commerical 4% fat diet and water ad Iibitum until
they were put on experiment. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the Host-Mediated Assay.
2. Preparation of Diet /

" A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonellia and Pseudomonas sp. were

performed.
3. Husbandry ‘

Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five to a cage. Animals were
jdentified by ear punch. Sanitary cages and bedding were used, énd changed
two times per week, at which time water containers were cleaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-
positioned'within rooms monthly. Personnel handling animals or working within
animal facilities wore head coverings and face masks, as well as suitable garments.
Individuals with respiratory or other overt infections were excluded from the
animal facilities.

B. Dosage Determination

1. Acute L050 and LD5 Determination

Since the compounds proposed for testing are included in

EB BIONETICS e
Litton :
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the food additive regulations as "generally recognized as safe" (GRAS), it
was expected that a large number of them would be sufficiently non-toxic
so that determination of a LDgq or a LDy would be of no practical value. In
fact, this has been our experience with previously tested compounds from
this 1ist. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be admfnistered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

a LD50 or a LD5 could not be determined, an exceedingly high concentration,
5 g/kg, was employed and accepted as the LD5 level. In cases where the
toxicity was high enough to allow determination of a LD5, the following
protocol was used.

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of admin-
jstration, one of a/series of dosages of the test compound following a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test
compound. The objective in selecting dosages was to choose values which would
cause morté]ities between 10% and 90%.

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10X) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the LD50 determination.

[B BIONETICS
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The mortalities observed when the series of dosages were

'given to the 30 rats were then subjected to a probit analysis and calculation

of LDSO’ LD5, slope and confidence limits by the method of Litchfie]Q;and ]
Witcoxon. The highest dose level used was either a finite L05 or 5000 mg/kg.
The intermediate level used was either 1/10 of the finite L05 or 2500 mg/kg.
The Tow level used was either 1/100 of the finite LD5 or 30 mg/kg.
2. Subacute Studies

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five éonsecutive days (24 houfs apart).

C. Mutagenicity Testing Protocols

1. Host-Mediated Assay

Flow Laboratories ICR random-bred male mice were used in

this study. In the acute and subacute studies ten animals, 25-30 g each, were

employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeaét, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussién Section of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in

EB BIONETICS
Litton
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeast
extract gel, transferred weekly. They were transferred to tryptone yeast
extract broth 48 hours before use: they were transferred a second tié;

from broth to broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by trahsferring 4 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inoculated intraperitoneally into the mice approxi-

mately 2-1/2 hours later when the appropriate density indicating 3.0 x 108

celis/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 cells/ml. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.

a. Acute study

. Three dosage levels (usage, intermediate [determined

as discussed previously], and LD5) were administered orally by intubation to

ten mice. Positive controls and negative vehicle controls were included in

eéch study. All animals received 2 ml of the indicator organism intraperitoneally.

8

Each ml contained 3.0 x 10° cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial
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dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 ml saline)
yielding a concentration series from 100 (undiluted peritoneal exudate) through

10'7. For enumeration of total bacterial counts, the 107

and 1077 dilutions
were plated on tryptone yeast extract agér, 3 plates/sample, 0.2 ml sample/
plate. Each sample was spread over the surface of the p]ate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the

total mutant counts on minimal agar, the 100

dilution was used, 0.2 ml being
plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. All plates were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
_m] of sterile saline were prepared in advance. Tenfold serial dilutions were
made of each sample yielding a series from 100 to 10'5. Samples of 0.1 ml of
the 10'5, 10'4, and 1073 dilutions were removed and plated on ‘complete medium

(10 plates each). A1l plates were incubated at 30°C for 40 hours. The 107°
4 3

dilutions were used to determine total populations and the 10” ' and 10™° plates
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent =

. CFu/ml (CfU is Colony Forming Units) of sample plated CFU/m1 x one/dilution

factor (100 - 10'7) = CFU/m1 in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

total mutant cells

MF total population

(MFt/MFc = 1.00 for
MF of experimental sample control sample)

MFt/MFc MF of control sample
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Yeast mitotic recombinants (presumptive ade 2,
his 8 homozygotes) were seen as red colonies or as red sectors on a normally
white yeast colony. The plates (from 10'4 and 10'3 dilutions) were scanned
under the 10X lens of a dissecting scope to enumerate the red colonies‘and
sectors. Population determinations were made from the 10-5 dilution plates.

A recombinant frequency (RF) was calculated:

RF = total recombinantsrcounted
total number colonies screened
b. Subacute study
Similar groups of animals at each dose level re;
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
handled in the same fashion as those in the acute study.
c. In vitro study
Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to 0.25
ml) applied to a small filter paper disc resting on the agar or a small crystal

applied directly to the agar. Tenfold serial dilutions of the culture were

employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and plated at
50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.

Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported
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as (+) or (-) or questionable; the in vitro Saccharomyces tests were reported

as sample concentrations, percent survival, and recombinants/lo5 survivors.,

For the Saccharomyces a 50% survival level, e.g., an arbitrary 5.0% w/v test
lTevel, was used when no LDg, was determinable. ] .
2. Cytogenetic Studies
a. In vivo study
Ten to twelve week old, male, albino rats obtained
from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated in

the following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
6 Hours 24 Hours 48 Hours
High Level 5 5 5
Intermediate Level 5 5 5
Low Level 5 5 5
Positive Control 0 0 5
Negative Control 3 3 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level » 5

Intermediate Level 5

Low Level 5

Negative Control 3

A1l animals were dosed by gastric intubation.
Four hours after the last compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals
were killed by using C02, and the adhering muscle and epiphysis of one femur
were removed. The marrow "plug" was removed with a tuberculin syringe fnd

an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solution (BSé)
in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a
table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5% KC1
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 ml of fixative (3:1 absolute methanol:glacial acetfc
acid) was added. The cells were resuspended in the fixative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimens were
again centrifuged, decanted, 2 ml of prebared fixative was added, and the
cells were resuspended and placed at 4°C overnight. '

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to
obtain a suitable density. The cells were resuspended and 2 - 3 drops of the
suspension were allowed to drop onto a clean, dry slide held at 15° from the
horizontal. As the suspeﬁsion flowed to the edge of the slide, it was ignited
by an a]coﬁo]lburner and allowed to flame. Following ignition, the slides were
allowed to dry at room temperature overnight. Duplicate slides were prepared.
The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
29 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mountéd using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The pfeparations
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were examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon 1ight sources. These specimens were scanned with 10X and 24X objec-
tives and suitable metaphase spreads that were couﬁtab1e were then examined
critically using 40X, 63X or 100X 0il immersion flatfield apochromatic o;jec--
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The filters used were either a didymium
(BG20) or a Schott IL570 mp interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells thh greater than ten aberrations,
polyploidy, pu]verizétion, and any bther chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were obtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
animals which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the Results and Discussion Section of the report.

b. In vitro study
Human embryonic lung cultures (WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfere
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were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescription
bottles containing 40 ml of tissue culture medium. When growth was approxi-
mgtely 95% confluent the cells were removed from the glass using tnyps;n,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in the vapor phase of liquid nitrogen at

a concentration of 2 x ]06 cells/ml. When needed, the vials were removed from
1iquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSO, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and 200 ug/ml of streptomycin and

15% fetal calf serum) and planted in milk dilution bottles at a concentra-
tion of 5 x ]05 cells/ml. The test compound was added at three dose levels
using three bottlés for each level, 24 hours after planting. The dose levels
required a preliminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to a series

of tubes containing 5 x 105

cells/ml which were almost confluent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-

tion of mitoses was scored as toxicity. Five more closely spaced dose levels

- were employed withih the two logarithmic dosages, the higher of which showed

toxicity and the Tower no effect. The solvents used and tHe range finding

data are presented in the toxicity data report under Results and Discussion.
The dose level below the Towest toxic level was employed as the high level.
Logarithmic dose levels were employed for the medium and low levels.

| Cells were incubated at 37°C and examined twice
daily to determine when an adéquate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usuaT]y 24 - 48
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hours after planting, centrifuged, and fixed in absolute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted, ind
suspended in acetic acid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters

~and 1ight sources were enumerated under the metaphase description. Positive

controls used were TEM (at a concentration of 0.1 mcg/ml dissolved in saline)
and negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently
used and expressed as percentages on the anaphase summary sheets.
3. Dominant Lethai Assay

In this test, male and female random‘bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of 5 groups; 3 dose levels selected
as described above, a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
peritoneafﬁy. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage on

126



N |

DD B

. |

Y TTY Y T T

J S—

N

3 T

I |

=)

B |

D B

Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is beneficial to
the male as regards subsequent weekly matings. Females were killed usiqg COz.
at 14 days after separating from the male, and at necropsy the uterus was
examined for deciduomata (early deaths), late fetal deaths and total implanta-
tions. |

Sufficient animals were provided in our experimental

design to accommodate for any reduction in the number of conceptions. Each

‘male was mated with two females per week, and this provided for an adequate

number of implantations per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical procedures described in Supplementary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths

and total implantations per uterine horn were recorded on the raw data sheets,
which are submitted separately.

D. Supplementary Materials and Methods

1. Host-Mediated Assay In Vitro and Formulae

a. Bacterial in vitro plate tests

This method has been published by Ames: The Detec-

tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

ciples and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination

(1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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photometrically. (A standard curve previously determined for colony forming
units versus % transmittance at 545 mu was easily used.)

(2) Cells from the concentration suspegsion
were diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to provide .
5 x 107 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 hours at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at the 50% survival level. If 50% survival level
could not be determined, the arbitrary test level of 5% w/v was used. |

(4) Following treatment, cells were diluted and
p]ated on complete agar medium for determination of total population and red
sectors. Total surviving population was conveniently measured on plates of
10'4 and 10'5 dilutions using 0.2 ml per plate (5 plates), and sectors deter-
mined on plates of 1073 and 107% dilutions using 0.2 ml1 per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding period of 2 days
at 4°C to promote color development with limited enlargement of the colonies.
Red sectors were scored by systematically scanning the plates with a dissecting
microscope at 10X magnification.

o (5) The frequency of red sectors can then be
calculated and may be expressed conveniently as sectors per 105 survivors for
comparison with untreated controls.

(6) Ethyl Methane Sulfonate (EMS) was employed
as the positive control in both in vitro systems.
c. Minimal medium (bacteria):

Spizizen's Minimal Medium:
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4X Salt Solution:

(NH4) SO4

K,HPO

2
KH2P0

4
P
Na Citrate

Mg SO4

Biotin

Medium:

4X Salt Solution

5.0% Glucose (sterile)

1.5% Bacto-agar
(sterile)

56.0 gm

8.0 gm

24.0 gm

4.0 gm
0.8 gm
0.004 gm

gqgs to 1 Tliter
Sterilize by autoclaving
(121°C/15 min.)

:250 ml

:100 m1 (If histidine is added
at concentration of 30
mg/liter, this becomes
a complete bacterial
medium. )

1650 ml

Complete medium (bacteria):

Bacto-Tryptone
Yeast-Extract -
Bacto-Agar

Distilled H,0

1.0 gm
0.5 gm
2.0 gm

100.0 ml

Sterilize by autoclaving (121°C for 15 minutes).

Complete medium (yeast):

KH2P04

MgSO4

(NH4)2504

1.5 gm
0.5 gm
4.5 gm
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\ Peptone 3.5 gm
Yeast-Extract 5.0 gm
Glucose 20.0 gm i
Agar : 20.0 gm ”
Distilled H,0 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

"Anaphase preparations may be made by several methods. One
convenient approach is to grow cells directly on coverslips in petri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50
mm petri dish grown in a 5% CO2 atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope (usually 48 to 92 hours after planting) the coverslip is transferred
to absolute ethanol for 15 minutes for fixation. They are then stained with
any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for evaIuation.} Anaphase prepara-
tions may also be prepared on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are

centrifugéd and fixed with the squash fixative. They are then suspended in

" the stain and a drop of the suspension put on the slide and covered with a

coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed.”
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies.
a. ~ The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control.
Armitage's trend was used for Tinear proportions to test whether the fertility
index was linearly related to arithmetic or log dose.
b. Total number of implantations
The t-test was ﬁsed to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the éverage number of implantations per female was related to

the arithmetic or log dose.

c. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for
each treatment compared to the control.
d. Preimplantation losses
Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.

f. One or more dead implants o

The proportion of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were
linearly related to either arithmeticvor log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related
to log dose. |

g. Two or more dead implants

The proportion of females with two or more dead
implants computed was treated same as above (f).

h. Dead implants per total implants

Dead implants per total implants we}e computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis
as studies were coﬁp]éted. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to a historical control.

In order to take variation between males into account,

a nested model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are presented in tabular form with the
addition of historical control 1nformation.‘ In addition to these tables,
a written report of all findings is provided. As information became available
from the on-going investigation of these data, it was reported and sug;estioﬁs

included for changes to the methods of analysis. The statistical reports give

the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.

| [B BIONETICS
Litton

133



{
r
MODEL
~
b
¢ .
ér %LJ\C"/\‘*‘OL{."«' L A+ € |
r
L= l,' 2. Group: U - [);\() - )IO Males within each qrour
[
Y 2 \, & Females within "ales within Groups
3:
" CUMPTIONS : & bokn = O ., | LA ( >
Q | > y - Gy Tnidio, 6. )

-~y

elje~nd(0,5%)

Males are randomly drawn from infinite population

M

r \

g ( . . .. s ‘;.-.. cimrce vaes . - LR S e eeee ce e
8.0, df S.8. ms  E(ms)

] TOTAL 2 2R (Y Y. 3}

. - > RE9

Fcaggtgs N . B o PO 2 (3" - § - .); S 6‘_-&-36&’-}-2»0.-’7-43 :
N;IHW sRowes f % L L 2t (YU .-G, Y isistas? <
| ‘EMAINDER - = I i.'i.i.L UK 'S".,'; -)1 i P

F S e i

t!

o ) - _

L

.~

r

134




-~

E. References
r ,
i 1. Host-Mediated Assay
fj a. Gabridge, M.G., Denunzio, A. and Legator, M.S.:
‘ Nature, 221:68, 1969.
5- b Gabridge, M.G., Denunzio, A. and Legator, M.S.:
Science, 163:689, 1969.

{5 C. Gabridge, M.G. and Legator, M.S.: Proc. Soc.
~ Exptl. Biol. Med., 130:831, 1969.
L d. Gabridge, M.G., Oswald, E.J. and Legator, M.S.:
r Mut. Res., 7:117, 1969.

e. Legator, M.S. and Malling, H.V.: 1In, Environmental
gj Chemical Mutagens, A. Hollaender (Ed.), Plenum
-~ Publishing Corp., New York, in press.
X 2. Cytogenetics
8 a. Nichols, V.WK.: Personal communication.
- b. Legator, M.S.: In, Laboratory Diagnosis of Diseases

| Caused by Toxic Agents, F. W. Sunderman and F. W.

- Sunderman (Ed.), Warren H. Green, Inc., St. Louis,

' pp. 17-22, 1970.
Hsu, T.C. and Patton, J.L.: Technical Addendum in,

=)
o

Comparative Mammalian Cytogenetics, K. Benirschke

r

[ (Ed.), Springer-Verlag, New York, pp. 454-460, 1969.
r d Legator, M.S. et al.: Cytogenetic studies in rats
2

l of cyclohexylamine, a metabolite of cyclamate.

r Science, 165:1139, 1969.

L .

P

t

£

F

I

.

~ EB BIONETICS : 135
. Litton. :

e a1 g n e .



o

-3

f!m)

. |

=

-

7 T T

. |

1

)

)

e -~]

3.

[H BIONETICS

Litton

Dominant Lethal

da.

b.

Bateman, A.J.: Genet. Res. Comb., 1:381, 1960.

Bateman, A.J.: Nature, 210:205, 1966.

Ehling, U.H., Cumming, R.B. and Malling, HTV.:
Mut. Res., 5:417, 1968.

Epstein, S$.S. and Shafner, H.: Nature, 219:
385, 1968.

136



mm;«‘

-

-

Ty )

p— m_l LR u.]

B I

.

B RS

=

™ 1 T . |

7

-

F. Abbreviations

1. mu = micron

2. mcg = ug = microgram

3. g = gram d

4, kg = kilogram

5. ml = milliliter

6. rpm = revolutions per minute

7. °C = degrees centigrade

8. pH = power of the hydrogen ion concentration to the base 10

g. M = molar solution

10. conc. = concentration

11. MTD = maximum tolerated dosage = High = LD5 if determined
or else exceedingly high dose, such as 5 g/kg

12. INT = intermediate = medium Tevel

}3. USE = usage level if known = low level

14. BSS = balanced salt solution

15. C-metaphase = cells arrested in metaphase, using colchine
or colcemid

16. L05O = that dosage which produced 50% mortality in the
group of animals treated

17. LD5 = that dosage which produced 5% mortality in the group
of animals treated

18. NC = negative control

19. PC = positive control

20. AU = acute usage level (low level)

21. Al = acute intermediate level (medium level)

22.

[E BIONETICS
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AMTD = acute maximum tolerated dose level (LD5 level,

high level)
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24.
25.
26.
27.
28.
29.
30.
31.
32.
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34.
35.
36.

37.
38.

39.
40.
41.
42.
43.

a4.
45.
46.
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subacute usage level (low 1eve])

SAU
SAI

subacute intermediate level (medium level)

SA LB, = subacute LD5 level (MTD level, high level)

5
002 = carbon dioxide N
DMN = Dimethyl nitrosamine
EMS = Ethyl methane sulfonate
TEM = Triethylene melamine

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium (Eagle's)

CPE = cytopathic effect

his = histidine marker

D-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant frequency

MFt/MFc = mean mutant frequency of the test compound group

compared to mean mutant frequency of the négative control
group

CFU = colony forming units

WI-38 = code name for a strain of human embryonic lung
tissue culture cells

Rec x 105 = mitotic recombinants x 105

Mean B/A = mean frequency

tot. scr. = total scored

tot. = total

X2 = a test of variation in the data from the computed

regression line - tested in these studies at the 5% level

Aber. = aberrations

1]

Frag. = fragment

HMA = host-mediated assay
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